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ceaseless care so that every “B.V.D." garment is of 
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buttons and accurate finish. 
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the world is graved on Victor 
Records—not the printed page of 
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EN and insects are engaged in a bitter 
struggle for control of the world. The 


Men have 


story is told on page 34. 
overcome most animate forces. But these 
vigorous and industrious organisms still attack 
us from every point. They are our greatest 
rivals in the control of nature. They are shorten- 
ing our food supply. They threaten life itself. 
Some eminent biologists believe that unless 
science stops their ravages, they will push us 
off this planet and become ite dominant form 
of life. 


“8 


"THE idea, is not as fantastic as it at first 
seems. Insects are millions of years older 
geologically than men, They persist because 
they are better fitted basicly than men for 
existence on earth. ‘They are protected with 
defensive armor, multiply rapidly, and conceal 
themselves easily. Because of their smallness, 
men have neglected the dangers they present. 
Now they are resisting us. If they should defeat 
us, one wonders if, when the last man is gone, 
the insects will harness the sun's rays and make 
microscopic engines to use the tremendous 
energy of atoms. 
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'UT there is comfort in science. This is 

demonstrated in this month's chapter 
of “The Story of Man and His World” on page 
28. It unravels the history of man across the 
hundreds of thousands of years. Read it. 
See how science helped the progress of mankind 
along the way. See how man conquered the 
world because his mastery of science brought 
its forces under harness. Stop and consider the 
airplane, radio, the automobile and the sky- 
scraper. All of these have come from the labo- 
ratory into every-day use in our lifetime. The 
whole story of man shows that where there are 
human brains, human 
necessity will be met. 
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of the owners of the New York Yankees, discusses 
on page 40 this science of baseball. Much as 
science has done for the sport, the future offers 
greater possibilities. The McGraw of the next 
generation may use speed-testing machines, time 
measuring instruments, and brain-testing equip- 
ment to choose his players. 
ee s 


A STORY of an insidious old ogre is that 
told by Doctor James J. Walsh, famous 
scientist, on page 23, "Unlike the ogres of fairy 
talan this one's sosk vary. veal, fils narae!ie 
Fear, He penetrates every home in the country 
and eats at the hearts and minds of men and 
women. He clutches at the will, weakens the 
muscles, and depresses the brain. Ignorance 
is his weapon. But, as Doctor Walsh points out, 
science has a stronger weapon in Knowledge. 
And as men and women grow wiser, and lean 
more heavily on science, the ogre’s strength 
diminishes. Soon it will be as old fashioned to 


worry as it is for women to wear bustles. 
o + 6 


CONSIDER your body—the mechanism you 
are trusting to see you through life. It is 
the most wonderfully constructed and intricately 
made machine in the world. Regular exercise 
is the risigerens that keeps it in smooth run- 
ning order. ‘ou keeping your machine in 
repair or are “ letting it rust and wear away? 
Remember the billions of pores through which 
your body breathes. Exercise helps them get 
this breath, which is as necessary to life as that 
of the lungs. Look over the series of exercises 
demonstrated on page 44 by Senator Royal S. 
Copeland, until recently New York's health 
commissioner. Try them. 
‘a 


[OW much do you know about science? 
It is the greatest power on earth. Its 

inventions and discover- 
ies are constantly chang- 
ing human life. Study 
of science is good fuel 
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for the brain. ‘The brain 
must have fuel to func- 
tion properly. No ma- 
chine ever produced 
power without being 
fed. Turn to page 46 
and find out how much 


Col. T. L. Huston, one 


you know of science. 
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and Health Absolutely FREE 
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FEAR—Man’s Greatest Bogie 


What It Does to Us; How to Conquer It; Every-Day Dreads that 
Undermine Health, Hamper Success, and Take the Joy out of Life 


By James J. Walsh, M.D., Ph.D., Sc.D. 
Professor of Physiological Psychology, Cathedral College, New York 


expedition sent to South 
Al \erotica hy the American Phar. 
feeceathal  Ausstition ‘hae feck 
acces Aeceeens atader 
‘lant Bodied to bom ive for fone 
7 cxpetcaces boas ot Ri Bee 
lig, Ihe noe cn eeu prove one 
ritond to Donut 


puychologist, points out how indul- 
Bence in neediess fears is a cause of 


in recent years that more than half 

the ills from which mankind suffers 

fare due more to fears and drea 
than to the actual ailments themselves, 

Fear is one of man's greatest enemies. 
Nothing else eauses so much mental sulfer- 
{ng oF 40 exaggerates physical pain and dis- 
comfort as this needless bogie. Happiness, 
‘good health, and success are impossible to 
‘one laboring under its distress, 

Feary, or dreads as they are called in 
medical terminology, or phobias in seien- 
tifle language, are extremely common dis- 
turbers of the peace of mankind. 

‘The commonest of fears, typical of all 
others, is the dread of heights. 


Most Persons Dread the Heights 


It is easy to walk a plank Inid across a 
muddy road. But if the plank is raised 
three feet from the ground, some persons 
will feel uneasiness in crossing it. If it is up 
10 feet, most people will hesitate. If it is 
up 20 feet, only a very few will attempt to 
cross. And if it is up JO or 40 feet, even 
though it is a foot wide, hardly one in a 
hundred of us would venture across without 
getting down on our hands and knees. 

‘Most men and women cannot stand at 
the edge of a precipice or on an unrailed 
roof without becoming very uneasy. We 
fear falling so much that our legs begin to 
tremble and our bodies to sway. Unleas 
‘we step back, we have difficulty in main- 
taining erect’ positions and are in grave 
danger of falling over the edge. 

‘Most of us have this dread of heights to a 
striking degree. Usually it is possible to 
overcome the dread, except for those per- 
‘sons who suffer intensely from it, 
| ‘The number of persons who cannot sit 
in the front row of a theater baleony seems 


PZ: have come to realize 


ety 


almost incredible. And literally thousands 
find sitting in the front row of the gallery 
lunendurable. T have patients who cannot 
‘stand clase to the edge of a-platform two or 
three steps high unless there isa railing. 

‘This fear has often been attributed to the 
fact that when one looks down from a 
is hard to fix the vision; and 
without a fixed point of vision we are 
likely to feel “‘tectery." There is some 
truth in this theory. But it is not the 
whole truth. Actually standing on a height 
{is not necessary to produce uncomfortable 
foelings in many people. ‘They need only 
Imagine themselves standing at some 
elevated point to experience oppression at 
the pit of the stomach, a tightness around 
tthe chest. and curious feelings down the 
back. 


Fear, the Child of Imagination 


Most human beings experience the dread 
of heights if they merely look at a man 
‘standing at the edge of a precipitous rock 
or on the steel framework of a modern 
skyscraper, Capt, Charles H, Fitegerald 
of Texas, who has gained fame as an 
aerinlist, has made thousands of people 
shudder’ by his daredevil acts on lofty 
pinnacles over the streets of New York. 
same feeling manifests itself fre- 

t of a picture of an 
ition. For example, 
the sight of a well known picture of a litt 
boy looking down from a tenth-story win- 
dow into the street makes many people 
feel very uncomfortable. 

My investigations: have convinced me 
that this fear of heights is a state of mind, 
not a state of body, though undoubtedly 
the lack of a fixed object close at hand em- 
phasizes the fear and, in some people, in- 
Itiates it. 


Dread Brings on Disease 


Next to the dread of heights, the moat 
common fear ix the dread of disease, e9- 
pecially the fear of serious developments 
from symptoms already noticed. People 
have a tendeney to suggest to themselves 
that they may have something seriously 
the matter with them. The consequence is 
fa state of discouragement that interferes 
with proper breathing and exercise as well 
‘as the appetite. This is followed inevitably 
by physical disturbane 


that further increases the 
feeling of invalidiam. The 
result is a vicious circle in 
which the victim becomes 


dread of sickness are those 
who are cured of their ills 
by all sorts of remedies 


and modes of treatment that really have no 
physical efficacy. What really happens is 
that they are cured of the fears that made 
em il. 
When electricity was a nascent science, 
many such people were cured by absurd 
little Leyden jars that gave them a slight 


shock, or by electric machines that we 
would consider scarcely more than toys 
now. Some were cured by imitation elec- 
trical appliances that had not an ion of 
electricity in them. Twenty-five years ago 
‘great many persons were cured by wear- 
ing electric belts or electric batteries sup- 
Posed to give off currents that reawakened 
the vitality and revivified ailing. tissues, 
Pictures showed electric radiations running 
off in every direction from the electrical 
appliances. But only in the pictures was 
there any active radiation of electricity. 
People who sufler from fears find 

cures in each new digestive stimulant 
fo nerve tonie. provided it is widely 
advertised. “Fifty years ago various 
bitters were warranted to cure indi- 
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gestion and everything else. Then came 
the sarsaparillas that cured people by the 
million. Next were the whisky tonics, 
Since the war there has appeared a new crop 
of remedies supposed to be wonderful ex- 
tracts of plants. 

‘These remedies do no good to the body, 
but they produce a curious effect on the 


mind, because of the suggestion that goes 
with them. This serves to counteract the 
fears and induces people to resume their 

mal life, food, and exercise, Anything 


that overcomes their dread will eure them. 


Dirt Frightens another Large Group 


In this age of sanitation, one of the 
‘most widespread of all fears is the dread. 
ofdirt. Inmany minds this isassociated 
with the fear of microbes and of dis 
‘The extent to which it grips 
some persons is almost unbelievable. 
own men and women Who, in 
efforts ta avoid dirt and microbes, 
‘washed (heir hands so frequently that 
they rubbed the skin sore. One patient 
‘of mine refused to touch 
the handle of the outside 
door of my office. ‘The 
attendant always had to 
‘open the door for him, 
Usually when the patient 
‘came to neo me, he would say, “Doctor, do 
i me to shake hands with you: you 

shake hands with 40 many people.” 

[have seen another of my patients stand- 
youtaide of the storm door of a department 
store, with the temperature around zero, 
‘waiting for some one to come out so that ahe 
might slip in without touching the handle! 

‘Such persons are nuisances to trolley car 
conductors because they always try to get 
fon and off cars without touching the han- 
dles. ‘They never will hang to straps, 


Even Adults Dread the Dark 


This dread of dirt is most common in 
‘women, yet it ponesses many men as well— 
the men, for example, who persistontly 
‘wear gloves all the year round, 

‘An extremely common dread is that of 
the dark. Many men would be quite un- 
comfortable sleeping alone in a house with- 
out a light. Yet most of them would find 
it hard to explain their feeling. 

‘The dread of death is a univers 
sal fear, And so by convention 
‘we use the word death as little as 
possible. We employ such terms 

(Turn to page 99) 
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Making Safe Props for Skyscrapers 


Building in New York City sup- 
rts «load of 4700 tons, oF the 
weight of half a mile of coal ears loaded 
with 100 tons each. How did engineers 
Know how much sisel to. put into. this 
column so that it might safely support such 
2 tremencdous load? 

‘The truth is, they did not know—ex- 
actly. ‘They could make only. a clove 
fatimate, "Por, when the» Woolworth 
Building was erected, no testing: machines 
in the world could ‘approximate such a 
DPreasure. So the engineers tested smaller 
ample columna until they broke under the 
strain, In this way they deduced mathe- 
matically the approximate required size of 
the structural members that were to 
support the work's tallest skyscraper. 


1200 Tons behind This Machine 


‘Today a much closer approximation is 
possible, for the United States Bureau of 
Standards has installed in its Iaboratory 
‘a machine that can exert  erushing force 
‘of 1200 tons. With this machine it is 
possible to erumple up giant sample beams 
and girders as if they were paper. By 
actual pressure tests engineers are now able 
to make calculations that may produce 
feven more startling steel structures than 
the remarkable skyscrapers that seience has 
‘made possible previously. 

‘In general appearance the new testing 
machine resembles one of the immense 
lathes used for turning steel. Upon a long 
bed are mounted a movable tailpiece, 
‘against which one end of the sample steel 
‘column is braced, and a headpiece that ex- 
certs the pressure at the other end of the 
column. A huge piston is brought to bear 
‘against the h - exerting tremendous 
resrure through a fine film of oil. A pro- 
portionate amount of the pressure 
‘is transmitted through pipes filled 

‘ll 10 a registering instrument. 
is device ix so sonsitive that it 
will register an added pressure of 


A SINGLE cotana of the Woctworth 


three of four pounds, while a 
pounds is being exerted. If a load of 
1200 tons is required to break a stec! 
column, the column is considered strong 
‘enough to support a load of 300 tons 
safely. 

Structural members may be divided 
into two classes: those that are sub- 
jected to a pull and those that are under 
compression. The former offer fewer 
iMculties in design, for if the en- 
ineer knows the amount of pull 
that the steel member must 
withstand and the strength of 
fone square inch of the ma- 
terial, he need only divide 
the amount of the pull by 


the strength of the / 


‘square inch to deter 
‘mine the required size 
of the member. 

For compression 
members the cal- 
culation is more dif- 
ficult, If a long 
piece of steel is 
‘compressed from 
both ends, the piece 
will bend and even- 
tually break. One 
side will pull apart 
fand the other erum- 
ple up. This bend- 
Ing and result 
weakness increase 
with the column's 
length and are de- 
termined by crush- 

the new ma- 


4750 TONS 
PRESSURE ON 


THIS COLUMN: 


inder bends and weakens un: 
Tons, as it is squeesed tn Uh 
‘new testing machine, i shown at t 


the 785-foot 
Woolworth Building 
New¥ork. Thixone 


nit 
ny 


dor pressure 
uporie 
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Making Gavels Is His Hobby 


HERE'S money as well as enjoyment 
in hobbies." So says A. E, Holmes, 
electrician of the national House of Repre- 
sentatives, whove hobby is making gavels. 
In his spare hours during adjournments of 
Congress, he spends his time at the lathe 
turning out the little wooden mallets. 
Holmes replaces the 100 or more gavels 
that are worn out during each term of 
Congress, He ix shown above at work in 
his shop. At the left is John Welsh, chief 
clerk to the Capitol architect, examining a 
newly made Congressional word chopper. 


Apartment House Punching 
Bag Is Noiseless 


NOISELESS punching bag that ean 
bbe adjusted to fit any door frame, has 
recently been invented for apartment 
house dwellers, 
‘The frame from which the punching bag. 


How punching bag hangs in doorway 


Ihangs is suspended by coilsprings from a 
second frame attached to cross pieces. 
‘These cross arms can be clamped to the 
door frame at any desired height, The 
coiled springs take up vibration and thus 
deaden the noise, 


Electric Hand Tool Holds 
Drill and Screwdriver 


a 


EQUIPPED with two spindles, one fr 
boring ide holes and the other for 
Ariving sere 

Ariving tool is expecially useful in hanging 
doors, attaching hardware fittings and 
other similar work about the house. 

‘When the guide hole has been drilied, the 
tool need only be turned about to drive the 
serew. Both the drill and the screwdriver 
spindies are started and stopped by pressure 
fon a pushbutton switch in the aluminum 
‘motor easing. An ingenious driving clutch 
engages the bit only when downward 
pressure is applied to the tool, This 
feature insures safety in operation. 


Weighs Less than Five Pounds 


Another valuable feature is that the 
action of the spindles can be reversed, 
‘making it possible to remove screws cleanly 
‘as well as drive them. 

‘The entire machine weighs less than five 
pounds, and may be operated easily with 
fone hand. It is claimed it will drive a 
‘screw in one quarter of the time required 
by a hand brace. : 

‘An automatic burn-out protection device 
prevents injury to the motor through over- 
loading either by accident or by careless- 
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Twine-Cutting Hook Opens 
Parcels Quickly 


HOOK- 
SHAPED 
twine cutter re- 
cently perfected 
by a_ manufac. 
turer in Seattle, 
Wash., affords a 
quick "means of 
opening parcels 
for inspection. 
‘When the hook 


twine, a 
sharp knife’ blade is brought against the 
cord, and with a few slashes the parcels 
‘ean be quickly opened. 


A Fifty-Mile Shadow 


(A, SHADOW 60 iniles tong, thrown by 
Mount Rainier, recently fell upon the 
city of Tacoma, Wash, So distinet was the 
shadow that it eclipsed the evergreen 
scenery between the peak and obververs in 
the city. 

Because of atmospheric conditions, this 
phenomenon is rarely observed. 


Heat-Driven Fan Cools 
Rooms in Summer 


FOR homes not provided with electricity 
‘a new fan propelled by the heat from a 
kerosene flame, is naid to give sufficient alr 
circulation to cool a room during the hot 
summer months. 

‘To operate the fan only a small quantity 
of kerosene is necessary—about as much ax 
fs used in an ordinary table lamp, 

Within the upright tube that supports 
the fan is a simple hot air engine, ‘The 
hheat from the flame below works the piston 
{in an eccentric cylinder, which in turn con- 
‘veyn two separate pistons alternately to the 
top. They turn the rotary shaft to which 
the fan blades are attached. 

"The seant heat from the kerosene flame 
is mufficient to turn the fan at about 600 
revolutions a minute, 


Kerosene lamp heat drives the fan 
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Do I Hear' 


Why I Am an Inventor (Mii 


By “Rube” Goldberg 


A Man's Cartoonist 


"ROM sme to ime reader, have writen ut 
poased teentia, Fall. the sther thy, we 
‘ent to the famous newspaper cartoonist whose 
Caricatures reach ‘of Americans da 
Shd aids “Well, what about it)" Hore ih 


re, 1 lampoon ‘em! But 1 lampoon ‘em 
beau love fem-_Decaune understand ‘st 

jampoon them with the sympathetic under: 
standing of x father for his som. By nature T 
{im an inventor. We all want to invent some- 


“I Lampoon Inventions 
Because | Love ‘em,” Says 
Famous Cartoonist. His 
Great Ambition Is to 
Invent Something Useful 


Wu me, 
them a serious business 


recognize the fundamental human 
interest in such subjects, 

Every man should have 
some knowledge of science 
and mechanics. 

Ttisas helpful asa know! 
edge of law in business. To 
beable to turn a small screw 


on a typewriter may save 
many valuable minutes in 
8 busy office. Ability to 


remedy a simple matter of 
ventilation may speed up 
the work of an establish- 
ment. Then the knowledge 
of some scientific principle 
may enable & man to put 
a new and useful product 
on the market—may make 
him rich, 


He's a Mechanic 


My knowledge of scionce 
and mechanics is largely 
reaponaible for my progress 
as a cartoonist, When T 
was studying mining en- 
ginooring at the University 
of California, I took up 
analytical “mechanics. I 
was introduced to amas 
chine, invented by one of the professors, 
‘used to determine the weight of the earth. 

This machine amused me, as it did every 
other student in the class, and I began to 
draw pictures of machines of my own that 
I thought were uscloss. These fantastic 
drawings were the beginnings of my 
career as a cartoonist 

Practically every American man likes to 
work with tools. T have this leaning 
toward mechanics and I have taken it into 
my work, ‘The response has surprised me. 


“A lo of wasted energy could be used 
attaching coffee grinders to curowtca™ 
‘Appice Goldberg cactoon vention 


———— 


Goldberg, sketching one of his mechanical “nut™ cartoons 


It has proved to me that we are living in 
eof acience and mechanism. 

(One of my useless inventions was a me- 
chanical music turner. Every bashful m: 
who has had to stand up before visitor 
and turn musie for his wife or sweetheart 
will sympathise with my attempt to do 
away with this embarrassing nuisance 
‘My idea was to have a foot pedal connect 
ing with an arm for turning the pages. Of 
course it has not been put on the market 
be, some time, it will be. 
verage man dislikes to carry an 

Many throw them away as 
‘soon as it stops raining. Once I conceived 
the idea of inventing a folding umbrella 
that could be put in the pocket when not 
in use, It has never been perfected, but 
still think it is a good idea. 

‘Do I hear a loud laugh? 

Thave taken my place also among the 
thousands of Americans who have dreamed 
of a non-skid device for automobiles. My 
idea was to have a fifth wheel equipped 
with chains that could be dropped to the 
pavement beneath the car. I was sur- 
prised to find that two others had had the 
same idea before me. 

The thousands of men working on in- 
ventions in the country today get a lot of 
enjoyment seeing fantastic drawings of 
mechanical things. Why? Because they 
see the humorous side of many of their 


umbrella 


thing useful 
inventions today get a lot of enjoyment seeing 
fantastic drawings of mechanical thing 


“Tihe thousands of men working on 


Why? 
‘of their 


own ideas, and I'm not con- 
vinced that I do not offer 
‘usable ideas now and then. 

Even the mi 
‘not tried his ha 
tion generally: 
workshop. What is the frst 
thing he shows a visitor? 
Usually it is some little 
contrivance he has rigged 
up. He i proud of it be 
cause it shows he has some knowl 
‘edge of mechanics. And he is always 
ready to laugh at one of my crazy 
mechanical eartoons. 

‘When a child breaks a toy, itis up 
to the father to fix it, oF lose his 
reputation. A cartoon on the sub- 


And what man hasn't had the idea of 
inventing something to automatically 
stoke, shake, and clean his furnace? Some 


elaborate contrivance for doing 80, pic 


Usually he is sport enough to laugh at hi 
pet theories. 

Crazy ax some of my mechanical ear 
toons are, most of them are mechanically 
possible. ‘The same is true of nearly every 
invention. 

Tatill have hopes of inventing something. 
useful. Perhaps I may yet come across the 
big idea in working out some of my foolish 
cartoons. ‘The field is wide and strange 
things happen. 


Article published by arrangement with McNaught 
‘Spdteate, Ine 
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HOW SCIENCE TRACES 


The Wonder Story of Man’s Descent from Little, Catlike 
Creatures that Skipped about ‘in Trees 
Millions of Years Ago 


Fourth article in the series, 


“The Story of Man and His World” 


By E. E. Free, Ph.D. 
Fellow American Association for 
the Advancement of Science 
and 
William K. Gregory, Ph.D. 
Curator of Comparative Anatomy, 
American Museum of Natural History 


‘AN and monkey are distant cousins, 
Man and the gorilla are first 
cousins. Both of them developed 

‘out of common ancestors millions of years 


Tn last month's article we told how 
‘worms, fish, and reptiles, striving through 
mlllions of” years, helped to invent and 
create the complex machinery of the human 
body; how the record of these inventions 
fs still preserved with us, It was the 
story of creation, leading up through the 
ages to man’s first animal an 

‘More than one million ye 
‘were already men in the world 
about that long ago that the s 
frost of the great Tce Age 
the northern continents 
under hundreds of feet of 
New York and Wiseonsin, 
Scandinavia, were like 
the Greenland and the 
North Pole of today. 

Yet underneath the 
‘sand and gravel scraped 
up by this great ice 
‘sheet and left behind 
itwhen it melted, Ei 
lish scientists have 
found the signs of man 
—eamp grounds and 
fireplaces and rude 
atone tools that prove 
unquestionably that 
men were there before 
the ice. 


Preglacial Men 


Probably these men 
were rather brutish, 
much more so. tha 
modern men. But they 
hhad beun, we cannot 
doubt, to have a hu- 
man brain. 

‘The fact that our t 
familiar traditions of man's | 
ereation cover a time so much 
shorter than this, is due to 
very natural mistake. We | 
inherit these traditions, 
through Greek or Jewish 
intermediaries, from the me: 
of ancient Babylon, probabi 
the first of all races to develo, 
‘what we may call a eiviliza- 
tion and certainly the first 
to attempt the formulation 
of a science and history of the 
‘world. These ancient his- 


torians followed, of course, their own racial 
traditions. They confused the history of 
their own escape from savagery with the 
history of man. “When we began,” they 
said to themselves, ‘there began all that is 
worth remembering in mankin 

‘And so they set down for the origin of the 
world what they remembered of the origin 
‘of the fertile plain on which they lived. 
All lands had been rescued, they thought, 
from the universal waters just as the 
swamps of Babylonia had been rescued 
‘when they were diked and drained. The 
human race began, they believed, in the 
pleasant garden lands to the eastward 
whence, they remembered dimly, they 
themselves had come a millennium or two 
before. 

This is why we have been taught that 
rman is a ereature of a scant six or seven 
millenniums. It is rited 
n the self-centered ay f 


of forge 


CMR UT Ear 


Babylon, It is true enough, of course, for 
ization. It is not in the least true 


‘The development of man began, as we 
hhave seen in previous chapters, much 
farther back even than the English camp- 
ers and fire-users of million years ago. 
Man was not created suddenly out of noth= 
ing either in Eden or elsewhere nor on any 
definite date, Man is the culmination of 
the billion-year progress of evolving Life. 
‘The body that he owns and uses was in- 
vented for him by uncounted millions of 
his animal ancestors, 


Animal Shows First Human Tendencies 


But when did this body begin to be 
perceptibly human? When did the dis 
tinetive, manlike inventions begin to ap- 
pear clearly in the forms of lower animals? 
Even for this we must go back much 
farther than a million years, We must go 
back, perhaps, 70 or 80 million years. 
Back in those times the country around 
the North Pole was warm. It was  plens- 
ant land of flowers and grass carpets and 
thick forests of trees. Many animals lived 
in it, and among them, skipping about in 
the tree branches, were some little, eatlike, 


big-eyed ere 
tures like those 
we now call le- 
murs,” ‘They were remarkable chiefly be- 
cause they had the beginnings of a hand. 
‘They were, perceptibly and ascuredly, the 
ancestors of man. 

In the American Museum of Natural 
History in New York City there are stored 
away several priceless fossil skeletons that 
belonged to some of these ancient lemurs. 
They were found in Wyoming. They 


————i 
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|represent, probably, one of the earliest 
‘cousins of the human stem; not a direct 
| ancestor of either man or the apes, but an 
‘adventurous side branch of the. family 
‘that migrated down out of the polar regions 
|into North America perhaps 50 or 60 
rillion yeurs ago, 


Migrations of Man's Ancestors 


Left behind in the pleasant polar forests 
‘yore many other branches of the family. 
‘These branches kept on developing. Some 

‘them migrated {rom time to time into 
erica and into Ania, A few of them 
reached the islands of the western Pacific, 
especially Madagascar, and they’ liked 
‘these islands so well that they stayed there 
and did not change very much. They are 
there yet. In. the bodies of the living 
lemurs of these islands we can confirm 
today what we learn from the fossil bones 
of their ancestors. We ean see something 
of what these earliest human predecessors 
were like. 

‘Many of the polar lemurs came down, 
wwe have said, into Asia. Perhaps the cold 
around the North Pole was already in- 
creasing, and drove them out, Anyway, 
they liked Central Asia and settled in it 


bs 


OUR MONK 


Presently the little lemurs had become 
monkeys. 

Here again we are helped to reconstruct 
the history of evolution by what biologists 
call “living fossils”—ereatures that have 
lived on with little change so that we can 
atch and examine them today. Some of 
the lemur-monkeys migrated out of Asia 
just as their ancestors had migrated into it 
from the polar regions long before. They 
spread down into India and Africa and the 
islands of the Pacific. Like the lemurs in 
Madagascar, some of them lived on. They 
are the monkeys of the Old World forests 
‘They are probably a good deal like their 
ancient Central Asian ancestors from 
Which we ourselves have sprung. 


Asia the Cradle of Humanity 


Asia was still, somehow, a stimulus to 
evolution. Not all the lemur-monkeys had 
‘migrated out of it, and those that stayed 
kkept on changing and improving. Gradu- 
ally they grew larger and stronger in body. 
‘Tree-living had already taught them to 
hold themselves erect and presently some 
of them climbed down out of the trees and 
learned to walk, rather awkwardly, on the 
ground. ‘They had become apes. 

Of some of these apes of Central Asin, 
half tree-livers, half walkers on the ground: 
we have actual fossil bones ral 
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‘This scene, representing 


‘based on scientific evidence in 


storie Neanderthal race of cavemen that lived in Europe the 
pes eee the form of fossil skeletons, flint 


ents, aiid the bones of extinet animals found with them 


at Tile pleas sesde 
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For some reason it proved to be a favorable 
place for evolution. ‘The Asian lemurs 
changed rapidly. They improved their 
bodies, especially their hands. ‘They’ still 
lived in the trees as they had always done, 
and they ate insects and fruits. Good 
hhands helped them to hold on to branches 
and to pick luscious grubs off the leaves. 


‘species of them have been found in the 
rocks of northern India. A single tooth of 
‘a creature apparently much like the Asian 
‘ones was found recently in Nebraska. And, 
as before, we have the living fossils too. 
Some of the apes wandered out into 
southern Asia and into Africa. They be- 
carne the chimpanzees and the goritlss, 


EY ANCESTRY 


the latter undoubtedly the nearest living 
relatives of man. 

Inthe Asian homeland of our family. ev0- 
lution still went on, The apea used th> 
trees less and less; perhaps the climate w: 
changing so that the forests were spars 
and there were fewer trees to use, 


Brains of Apes Learn Cunning 


Anyway, the apes walked more often. and 
better. Their brains, already trained for 

ness by thelr life in the 
trees, learned cunning and foresight so that 
they ‘might escape the stronger animals on 
the ground, 

In 1891 the Dutch archeologist DuBois 
found two fossil bones and three teeth in 
some river gravels in the island of Java, 
One of the bones was a piece of a skull. 
It and the teeth are partly apelike, partly 
human. The other bone, which was that 
of the thigh, shows that the ereature walked 
erect. Under his scientific name of Pithe- 
‘canthropus ereetva, “the man-ape who 
‘walked erect,” this ereature occupies an 
extraordinarily important place in our 
knowledge of the history of man. The size 
of his brain is intermediate between that 
of the living apes and of man. His leg bone 
fs clearly of human type. There is no 
doubt that when he was alive he was a 

-ature much like the long sought “missing 
Link’ between man and the apes 

‘The theory of human evolution does not 

however, upon this discovery. It 

he quite absurd to base a theory 89 

far-reaching and important 

‘upon nothing more substantial 

than five broken bits of bone, 

‘even though one of them be 
‘as eloquent as the skull. 


Man Proves His Origin 


The real evidence is much 
more impressive than this, 
much more certain. It is to be 
found most convineingly in the 
human body itself. ‘The com- 
plete and detailed sinrilarity in 
bodily structure baeween man 
and the apes: the presence 
in man's body of scores of 
vestige organs, like the 
appendix; the demon- 
strated kinship between 
‘man and the living apes 
in the chemical composi 
tion of their blood; facts 
like these have convinced 
‘the scientists that human 
evolution is a sure and 
proven truth, 

But the recovered bones 
of “the man-ape who 
walked erect,”” do help to 
confirm w 


ry, 
scientists were sure that 
man had grown out of 
some kind of walking aps, 


‘The bones proved what 
‘we already knew. They showed us, us 
mistakably, that the walking ape we b: 
lieved in had really lived. 

‘But Pithecanthropus was hardly a man: 
he was merely in process of becoming one. 
‘Who took the next and final step? 

We are still not entirely aure, The 
earliest recovered traces of man are thos? 
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English ones that we ned in the 
opening paragraphs of this chapter. But 
no one believes that man originated in 

It is probable that he began, as 
monkey and apelike predeces- 
highlands of Central Asia, 
‘The individual Pithecanthropus whose 
bones we have recovered was presumably 
& wanderer outward from this region. 
Some of his cousins stayed at home and to 
them there came the same improving and 
relatively rapid development that the 
‘Asian surroundings had forced already 
upon the lemur and the monkey and the 
‘ape. ‘Their brain grew and improved; 
‘they began the use of tools; fire was con- 
quered and put to work. 

‘The Asian origin of creatures like Pithe- 
canthropus is to be dated perhaps three or 
four million years ago. By another two or 
‘three million years—perhaps from one to 
two million years ago—there must have 
been living somewhere in Central Asia 
creatures who were essentially human. 


Surcisors of the Ice Age 


Tt was some of these early humans, out- 
ward wanderers like the Madagascar lemurs 
and the monkeys and Pithecanthropus, 
who got as far as England even before the 
Tee Age and who left there the camps and 
‘tools and fireplaces that modern acientists 
have found. Probably these wanderers 
were always few and transient. The Tee 
‘Aes was soon upon them and they perished 

But the Tee Age, when it eame, was not 
continuous. It consisted of four separate 
periods of cold and ice. Between these 
‘were three warmer ‘scores of thou- 
sands of years when the ice melted away 


‘and when plants anc animals characteristic 
‘of the tropics lived well up toward the 
north of Europe. It is in gravels deposited 
during the first one of these warm inter- 
tlacial periods that we find the earliest 
‘undoubted bones of man. 

In 1907 there was found in the vall 
the Elenz River near Heidelberg, Ge 
many, 80 feet below the surface of the sol 
the jawbone of a man. This is the cele- 
brated “Heidelberg man.” The bone is 
‘unquestionably human, but it is not mod- 
er. The chin is small and receding, the 
jaw is wide and massive, the muscles that 
‘once were attached to it were evidently 
‘very broad and powerful. Like Pithecan- 
thropus, this was a creature on the way 
from ape to man, but he was a long way 
nearer man than ‘was Pithecanthropus. 


Skull Fragments Found in England 


‘There has been s similar find in Eng- 
land. At Piltdown, near the southeastern 
corner of the island, there were found, 
between 1911 and 1917, several fragments 
of a human skull, some teeth and part of a 
Jawbone. The material is meager and im- 
perfect. Authorities differ as to just how 
the ereature from whom these fragments 
came ought to be reconstructed. But few 
doubt that he was human or nearly so; 
far closer to man than to the apes. 

Within the past two years there has been 
a third find in Africa.” In a cave in Rho- 
desia the bones of still another very prim- 
itive man were found. It is possible that 
these may be fairly recent iu years. But in 
type, in the character of creature repre- 
sented, they are very ancient. | Their 
owners may have been more of our “living 
feax"s"—early types of men who lived for 


of 


fa while in the wilds of Afrit 
Jemurs and the apes have done. 

‘These three, the men of Heidelberg, of 
Piltdown, and’ of Rhodesia, are the prin- 
cipal types. of very ancient men whose 
actual bones we have found, All of them 
were probably wanderers, parts of the far- 
flung line of explorers and adventurers who 
hhad crept slowly over the world out of the 

ian home of their race, just as so many. 
of their ancestors—monkey and ape and 
Pitheeanthropus—had done before them. 
‘What these bones seem to mean is this: 
that during the long millenniums of the 
glacial period, while the ice sheets were 
alternately advancing and retreating over 
the face of Europe, men were developing. 
in Asia, the continent where we have not 
yet dug very much, and from which we 
have recovered no remains, From these 
Asian fastnesses, low types of men were 
seeping out over the world, Men pene- 
trated into Afriea. Other ‘men reached 
India and the islands of the Pacifie Ocean, 
Still others trickled into Europe and hung 
about the edges of the glaciers as they 
‘melted or advanced. 


When the Heidelberg Man Died 


There were, you remember, four separate 
periods of advance of the ice. Between 
them the climate was warm, During the 
first of these warm periods the Heidelberg, 
man died and left his bones for us. ‘Then 
the ice of the second cold period came on 
‘and so far as we know the men of the 
Heidelberg race went out before it, never 
toreturn. 

Presently the ice retreated and advanced 
‘and then retreated again. And during the 
‘warm period that followed, the third and 
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THE MIGRATIONS OF MAN 


“THIS CHART SHOWS THE PROBABLE 
[LATIONS OF SOME OF THE MAIN RACES 
‘OF MANKIND TOEACH OTHERAS WELL 
|AS THE ROUTES THEY MAY MAVE 
TOLLOWED AS THEY SPREAD OUT= 
WARD TROM THEIR ORIGINAL HOME 


ot of the interglacial periods, many men 
must have come into Burope, In the sands 
laid down at this time we begin to. find 
hurnerous finty stones, rudely chipped and 
shaped by hand, stones that were, un- 
doulitodly, the tools and weapons of ‘some 
vory primitive kind of man. ‘The begin- 
ning of this last warm period between the 
ico ages cannot have been less than 125,000 
years ago, and by that time Europe seems 
to have boon well sprinkled with these sav. 
age, stone-using men, 

These newer men wore not of the race 
of Heidelberg. They were much higher in 
the human sealo, much nearer to the mod- 
ern type. They belonged to the race now 
famous as the Neanderthal, a name de- 
rived from that of the little valley in Ger- 
many in which some of the first of their 
bones were found in 1858, 


What Neanderthal Man Was Like 


‘These Neanderthal men were shorter 
than modern men. Their arms and legs 
were short. The trunk of the body also 
was short and thick, as though to give 
great strength. The face was broad and 
somewhat apelike, with a low retreating 
forehead and very littie chin. Tt is probabie 
that these men did not hold their heads 
quite erect. but bent forward a little, 
looking out warily upon their world from 
eyes deep set under lowered and shaggy 
brows. It is clear that they were much 
more animal-like than modern men, but it 
ia just as clear that they sere men 

Waves of these Neanderthal men seom 
to have rolled into Europe from Asia almost 
as soon as the ice was gone. ‘They held it, 
undisputed, for more than 100,000 years: 
for more than 50 times as long as the time 


that has pamed since the days of Christ! 

Even the fourth and final return of the 
ico did not displace them. By about 
70,000 years ago the last of the warm 
interglacial periods was over and the ice 
was beginning to come back. By. about 
50,000 years ago Europe was buried again 
‘almost as far south as the Alps. But the 
Neanderthal men stayed on. They hung 
about the margins of the ice sheet. We 
find their stone tools and their bones 
ong the sand and gravel thet the Ice 


Our Forefathers Incade Europe 


They yielded, finally. not to nature but 
to man. About 20,000 years ago, after the 
ice had begun to retreat for the last time, 
but before it had entirely gone, there came 
into Europe another kind of men. These 
neweomers were men like ourselves. They 
‘came, apparently, in aeveral waves, prob- 
ably at different times, perhaps by different 
routes. We believe that they came from 
the sume Asian homeland out of which all 
the eatlier migrations had poured. There 
‘were different races among them. A few 
‘were like negroes: some were round 
headed, probably dark white or.yeilowish 
brown; some were long-headed whites, 
much ‘like the modern blond whites or 
Nordies. All of them were hunters. They 
seem to have found most of their food in 
the herds of wild horses, reindeer, and 
‘other animals that then ran wild all over 
Europe. 

‘These men fought the Neanderthals and 
vanquished them. The 100,000 years of 
low-browed cavemen were over. From now 
‘on, Europe was to be the home of men as 
large brained and as human as ourselves. 


For these hunters who took 
away from the Neanderthals those 13 oF 
millenniums ago were artists as well as 
‘warriors. They could draw and paint and 
carve figures oat of ivory or soft stone, All 
over France and Spain they left vivid 
fand lifelike figures seratched on the rock of 
painted on the walis of dry and sheltered 
eaves, where we cun see them still, In 
those days the great hairy mammoth was 
still alive and these men saw and hunted 
hhim. ‘They painted his likeness in scores of 
places in the caves: they seratched his out 
‘on many bits of bone. And a0, though 
this great beast has been extinet for thou- 
sands of years, we have pictures of him 
almost as good as though he were still here 
to be photographed. 

‘One race of these artist-huntera was the 
famous Cro-Magnons, whose skeletons we 
have found. They were tall, well-formed, 
large brained; quite the equal of ourseives 
in the size, and apparently’ in the quality 
of their brains, 


After the Tee Receded 


When these men first arrived in Europe, 
the ice was still there, but it was going. By 
about 12,000 or 15,000 years ago it had alto- 
gether gone. With it went the herds of rvin- 
deer and the small wild horse. The food 
‘supply of the hunters vanished. 

‘And at the same time they faced dis 
aster from without. New waves of men 
‘were coming in from Asia. ‘These new men 
‘were not solitary hunters and cave dwellers, 
‘They lived in. tribes and communities. 
They built villages. They knew some 
thing of agriculture, enough to sow and 
harvest wheat and perhaps one or two 
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New Auto-Refrigerator Needs No Ice 
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ELIEF for the housewife’s summertime 
worries that the iceman may fail to 
show up and the food will spoil is prom- 
ined through the perfection of an electrical 
rigerator in which liquid chemical a 

of ice, 

‘The new apparatus consists of a cylindri- 
‘cal tube containing the refrigerating appa- 
atus and surmounted by a small electric 
motor connected by a two-pin wall plug 
with a socket in the kitchen. 

‘The motor operates a pump that com- 
Preases fluid methylehlorid and forces it 


Smallest Soldering Iron for 
Radio Work 


AN ELECTRIC soldering iron that ie 
‘only as large asa fountain pen has 
recently been perfected by a New York con- 
cern for use in radio and other work where 
‘small amounts of solder are required in 
difficult corners. 

‘The instrument has a platinum heating 
unit. Soft wire solder is used when operat- 
ing on small work. ‘The tool is said to be 
the smallest soldering iron ever made. 


Magnetized Screwdriver Is 
Useful for Car Owner 


RECOVER bolts, nuts, serews, or 
other metal objects that drop into 
inaccessible places, the automobile owner 
will find a screwdriver that is magnetized a 
great convenience. 
All that is necessary to magnetize the 
‘tool is to hold it close to a dynamo for a few 
minutes, until it has become charged. 


How the new electrically driven refrigerating apparatus is attached to icebox 


through a nozzle into a lower compartment. 
There, under diminished pressure, the 
liquid’ chemical evaporates and quickly 
cools, producing a refrigerating effect. 

The vaporized methylene then rises to 
the upper chamber, where it is again con 
densed and forced back to the same vapor- 
fzation. The apparatus can be fitted into 
an ordinary refrigerator. An added fea 
ture is a compartment in whieh bowls filled 
with water or mixtures for ice cream can 
be placed. After a short time the water 
or ice cream mixture is frozen, 


Novel All-Year Hat Has 
Interchangeable Crowns 
(A. SERVICEABLE allyear hat fr men, 

recently invented in England, can be 


converted from a winter hat to a summer 
fone, simply by interchanging crowns and 


serving as a base over which various kinds 
‘of covers may be drawn. A few seconds 
only is required to change from a felt to a 
‘waterproof or straw hat. 


Popular Science Montht 
Shaving Brush and Rubbe 
Massage Combined 
ERVING the — 

double pu 


pose of lathering 
and 


massaging 

the face, a novel 

combination 

shaving brush 

has recently been 

placed on the 

market by a 

Pittsburgh ty, combination bru 
lather 


idably mounted in the handle 5 
be drawn back, simply by pull 

As the lather brush slide 
into the handle, a small mound of lathe 
remains in the center for the rubber mas} 
sage 


that it © 
ing a small pin. 


Safety Spurs Keep Ladder 
from 


deer 


PREVENT some of the thousands 
of accidents caused annually by the 
jing and overturning of ladders, in- 


ali 
genious safety spurs recently have been 
invented 
They consist of two pointed, bent rods, 
clamped to the top of the ladder standards, 
By resting the points against the building 
‘or wall on which he is working, the painter 


‘or carpenter is assured of a support that will 
ing gives way, 


fastened to the 


‘The long arms of the spurs serve as useful 
brackets to hold paint cans or tools. They 
also hold the ladder out from the building, 
ttiving ready access to the wall. 


Tons of Powder for Noses 


MERICAN women used up twenty 
million pounds of face powder. Iast 
year, the U. S. Department of Agriculture 
reports. This was about eight ounces for 
the average woman. 
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Diving Sled to Salvage Treasures 


ERMANY is preparing to use a novel hooded back rest, and controls the rudders shown in the inset above, thus eliminating the 
“diving sled,” designed to coast along and planes. tusual aitlines from the surface. ‘The equip- 
in attempts "The controls consist of two rudders at the includes a lock containing. the 

ais 


during the war. fnlike elevating planes at the bow, by 
Pulled by cables irom a towboat, the strange which obstructions can be burdled, 

steel scooter is guided by a deepsea diver, "The body of the sled incloses compressed 
who sits in the cockpit, supported by a air tanks to supply the diver with air, as 
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Will Ravenous Insect Hosts 


Science Gathers Forces for War to the Death on Invading Armies 
of Pests that Now Collect Costly Tribute in Food and Clothing 


By Harry A. Mount 


EFORE our eyes today is being fought 
‘what scientists say is the most devastating 


war in t 
destructive to life 
great conflict of nations. 

It is the 

From the four comers of 
the earth, vast invading 
hordes of ' bugs are slowly, 
surely, forcing their way 
into man's domain. They are ravaging our 
fields, destroying our crops, robbing us of 
‘our food. By ruining forests they are 
literally gnawing away the roofs over our 
heads. By destroying wool and cotton 
they are eating the clothes from our 
backs, And, finally, by inoculating 
us with disease germs, they are even 
murdering us, ‘They are threatening to 
push us off the planot—to take our places 
as the dominant life on earth. 

Every year one tribe of these invaders— 
the cotton boll weevil—collects a tribute of 
$10 from every man, woman, and child in 
the United States—money that represents 
1 billion doliars’ worth of cotton destroyed 
annually. 

Another tribe —the potato bug— 
collects payment of 25 cents from 
every American, by destroying 
$26,000,000 worth of potatoes 
euch year. 

‘The advancing foes are in- 
numerable, untiring, merciless. Not one 
‘of us ean escape the tax they impose. Still 
the insects are not satisfied. ‘They want 
the whole world, 

‘And now science has declared war in 
dofense of mankind. It will be a war to the 
finish. Which will survive—man or insect? 

‘The formal declaration of war was made 
recently by Dr. L. 0. Howard, Uncle Sam's 
chief entomologist, “who is’ leading an 
army of government scientists sent into 
the field to drive back the bug invaders, 
Sounding the warning that insects threaten 
to drive man from his habitations 
‘on earth, he called on the nation’ 


world’s: history: 


1d property than the recent 


lent war between man and insects, 


‘We have ignored them in the past because 
of their smallness, not realizing that was 
cone of their very points of strength. Be- 
fore we can call this earth ours, we shall 
have to bring under subjection this insect 
horde, and that will require the highest 
scientific skill at our command.” 
Convincing proofs to substantiate these 
fears can be seen on every hand. While 
some of the most destructive insects are 
strangers to the average man, other dan 
gerous enemies—the fly, the mosquito, and 
the cockroach—are familiar in hundreds 


The potato bug, by destroying 
'$25,000,000. worth “of potatoes 
feach year, collects an’ annual 
toll’ of 25 ‘cents from "every 
individual in ‘the United States 


Insect vietori 
victories few. 
‘A few years ago the cotton boll weevil 
waded our Southern border. A desperate 
fight for control of the cotton fields fol- 
lowed. Foot by foot, with poison and gas, 
our scientists have contented the advance 
of the weevil, and yet the pest has moved 
tas steadily onward, and at last has reached 
the extreme limits of our cotton belt. Some 
scientiats now despair of ever conquering 
That defeat alone costs the nation at 
least $1,000,000,000 a year, and 
you pay part of that huge 


‘are numerous, Human 


young men to enlist in a world 
wide campaign of self defense. 
“Man still is the dominant type 
on this terrestrial body,” said 
Doctor Howard. “He has over- 
come most opposing animate 
forces. He has subdued or turned 
to his own use nearly all living 
creatures. Yet there still remain 
the bueteria and the protozoa that 
carry disease, and the enormous 
force of injurious insects that 
attack him at every point and 
that constitute today his greatest 
rival for the control of nature. 
“By the introduction of sanitation, man 
hhas made notable progress in overcoming, 
dlisease-carrying bacteria and protozoa. 
But the fight with the insects has been 
going decidedly against him. These 
‘enemies threaten his life daily. Rapidity of 
‘multiplication, power of concealment and 
‘many other factors contribute to their 
persistence. In many ways they are better 
fitted for life on earth than is man. 
“Insects are the only creatures capable 
of making a cooperative attack against us. 


EFORE we can call this earth ours, 

we shall have to bring under sub- 
jection this insect horde; and that will 
require the highest scientific skill at 
our comm: 


of thousands of households in the United 
States. 

Almost every one is familiar with mod- 
cern campaigns against the disease spreading 
housefly. Vast sums of money are spent 
by householders each year in buying screens 
and poisons to combat the fly. Yet flies 
fare as numerous as ever. 

‘The fever carrying mosquito, against 
‘which man has battled for years, shows no 
signs of defeat. In fact, last year clouds of 
mosquitos reappeared in certain localities 
where they apparently had been wiped out. 


—Dr. L.O. HOWARD, 
Chief Entomologist, United States Department 
of Agriculture, leader in insect war. 


every time you buy any article 
containing cotton. 

Other pests are just as threaten 
ing, although they have not yet 
‘caused such widespread destruc- 
tion. 

‘The European corn borer 
vaded New England several years 
ago. Now this pest has reached 
‘the edge of our great midwestern 
corn belt. Scientists of the United 
States Department of Agriculture 
say that within another decade 
the corn borer may carry disaster 
into that rich territory. 

‘The potato bug likewise has defeated the 
best efforts of science against it, adding 
'$25,000,000 a year to the cost of this i 
portant food erop. 

The bean beetle, a visitor from Mexico, 

hampering the important bean growit 
industry of the South. And this menace is, 


working northward and westward at the 
tate of 100 mis yon That mena it 


June, 1923 


35 


Push Man off This Planet? 


It is a far journey from Cochin China to 
‘Texas, yet the duckbilled blue beetle, which 
in now destroying the sweet potato crop of 
the South, successfully made the trip. The 
invasion of this pest affords a striking ex- 
ample of how insects travel. ‘They take 
advantage of every new method of trane- 
portation devised by man. By 
steamship lines, freight ears, motor true 


wagons—they advance into every corer 
of our rich country. 

‘The sweet potato beetle stealthily en- 
tered the United States through one of the 
southern ports. 
was detected, 


Before its presence 
had spread through 
and. Florida 
ruined 
by these beetles, have been 
abandoned in the ground = = 
by many farmers, In AF 
some cases the farmer 
has divided his erop, 
taking half for himself 
and hurrendering’ the 
ther half to the beetle 
robbers, The damage 
Caused by this prat now runs into the mil 
Hons yearly und there is danger that the 
South may have to abandon its sweet po- 
tato altogether 

"America indeed is a land of opportunity 
for destructive insects! Buge that cause 
small damage in their native haunte 
hecome marauders on a large scale aa 
soon as they reach the rich fields of 
‘America, Once in the cotton fields of 
the South the boll weevil rapidly de- 
‘veloped and multiplied on the rich food 
of the cotton bud until now it devours 
hull the annual erop, 

‘Strangely enough, the conditions of 
civilianton sometimes are unfavorable 
to the “home bugs.” Take the grass 
hopper, for example. Some species of 
this pest are native to almost every section 
‘of the world. Once the grasshopper ruled 
fs king of the insect hosts. Now he has 
been deposed by hundreds of claimants to 
his ‘throne. One of ‘these—the Japanese 
beetle, which, like the 
borer, gained foothold in the East— 
today is moving towards the Middle West 
‘The codling moth, the brown tail moth, 
and the gypsy moth, attack and destroy 


( 


backs. 
enemy of 


/ ) 
millions of dollars’ worth of fruit and fruit 
trees yearly. The Western pine beetle and 
‘other insect species have killed millions of 
forest, fruit, and shade trees. 

In all, 716 different species of injurious 
insects are listed among the invaders that 


the United States Bureau of Entomology 
is trying to combat with an “army” that 


The cotton ball 

‘weevil iterally eats 

the shirts off ‘our 
‘Thi 


Bually “destroys 
$1,000,000,000 
worth of cotton, 


numbers less than one man to each species! 
Well, what are we going to do about it? 
The answer of 
science is—Fight. 
The government's 
plan of campaign is to 
meet the bug on its 
own ground—in. the 
eld.” Whenever a 
serious outbreak of a 
new insect pest is dis- 
covered, a force of sei 
tists is sent to the spot. 
‘The insects’ habits 


studied at close range and 
then the work of extermina- 


tion is begun. The scientists 
are too few in number to do all 
the fighting themselves, As a 
rule, the best they ean do is to 
show the farmer how to combat 


the pest. 
‘The difficulty then is to get the 
farmer to carry on the work. 
Sometimes the farmer finds. it 


cheaper to abandon his crop than 
fight, In that case the insect ix 
left in undisputed possession of 
the field and, ultimately, the whole 
diatriet 

In addition to battles in the 
field, an effort is made to meet the 


arch 


Tring eas 
‘bute (vader atthe’ border on thee 
Sion very Ennis back, The Sect ot 


Agriculture has arbitrary power 
to stop any product from coming 
into the country if he suspects it is carry 
ing destructive pests, But dexpite the 
closest wateh, the invaders are getting by. 
One invader that entomologists of the 
United States fear is the human devouring 
lant. ‘The most ferocious of this apecien is 
Found in Africa, ‘They travel in huge armies 
and devour everything in their path, in- 
cluding men. A smaller-variety, which has 
n said to eat babies in their cradles, is 
native to Argentina. 

‘We are not safe from the threat of such 
horrors as these. The Argentine ant 
already has found its way into England, 
We may be visited next. 

Is it any wonder, then, that serious 
minded scientists are’ asking seriously: 

“Will man or inseet survive?” 


‘A modern "tank" on the battle line of man's war against insects. 
‘This power sprayer is used to combet the cnslaughts of bugs co 


‘our fruit orchards 


a __ 3 ___}) 


‘No man's land” in Massachusetts, where the European com 
borer is quarantined by the government. Green corn is barred 


from the 


‘territory marked by the sign 


Paddle Tennis, Newest Game | Diat Toot shows Accuracy 


Frank P, 


Beal, of New York City, provides  sub- 
stitute for lawn tennis for those who eannot 
afford to use expensive courts and rackets 
A relatively small area marked out as a 


court, n few ropes stretched across for a net 
and homemade paddles of a 
rackets, ure all that in nee 


‘The rules of the game are the same as 
those of tennis, 

‘The court, with dimensions just half of 
‘those of a regular court, can be readily laid 
‘out indoors for play during bad weather. 
‘A regular net is not necessary, for two 
‘chairs set on each side of the court with 
ropes stretched between serve as an ad- 
imirable substitute, 


Leaf-Shaped Spruce Used 
for Radio Loudspeaker 


OF THE many ingenious loudspeakers 
recently devised to give quality and 
tone in radio reproduction, perhaps the 
moat novel is the invention of R. H. Mar- 
riott, United States naval radio aide, of 
Bremerton, Wash. It utilizes a thin leaf- 
shaped spruce board as a vibrating surface. 

The board is made of carefully selected 
Washington spruce, cut, braced, dried, and 
waterproofed to produce the desired tone 
‘and prevent warping. The panel is about 
10 inches each way and is fastened to the 
frame, At the base of the leaf is attached 
an armature, actuated by the phone mag- 
nets in accordance with the current. 


‘The originator of paddle tennis shows 
‘how to play the game 


‘The wooden paddle is 14 inches long by 
714 Inches wide and is made of several 
layers of wood. Such a racket is inexpen- 
sive and easily made, 
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of Machine Parts 


NEW precision tool recently perfected 
by a concern in Providence, R. I, 


A 


quickly and ace -—— 


ccurately tests the 
trueness of sur 
faces of machine 
parts during the 
process of man 
facture. Any va~ 
Fiations are re- 
corded on a dial, 

‘The tool has a 
lever, one end of 
which presses 
against a plunger 
‘on the dial mech- 
anism. The other 
end is brought 
into contact with 
the surface that 
is to be tested, 

When the turning of the work 
movement of the dial, the work is true, 

The new tool is especially adapted for 
testing internal surfaces. 


Nooks and Corners of U. 8. 
Remain Unexplored 


ITHIN the boundaries of the United 
States are areas that still remain 
unexplored. Many of the so-called “al~ 
coves” of the Grand Canyon of the 
Colorado, for example, never have been 
penetrated. While many expeditions have 
‘explored and mapped the larger areas bor~ 
dering this river, all have avoided these 
aleoves largely because of Inck of water 
(On one of the plateaus in Utah there are 
‘also many places that never have been 
mapped. Similarly in the Olympic Moun- 
tains of Washington, 


Compressed Air Feeds Corn to Hogs 


"To FACILITATE the feeding of hoes 
that pas through Malden, Wash., by 
the carload, James MeGarvey of that city 
hhas invented a pneumatic feeder that blows 
the grain into the hog cars and so dis 
tributes it to the animals. és 

‘A car carrying a supply of corn is pushed 
by a locomotive along a track adjacent to 


tthe standing stock train. Compressed sir 
is conveyed from the locomotive through a 
howe to the feed car, where it passes through 
1a hopper into which the grain is shoveled 


by workmen. 


fnoszls into s hog car on the opposite track 


As the grain is picked up by compressed 
air from the hopper, itis shot out through 
‘4 nozzle that in inserted between the slats 
(of the stock ear. 

‘The hopper serves as a measure, and it 
fs claimed that the use of this apparatus 
hhas resulted in a decided saving of time, 
Inbor, and feed. 


ear ‘a howe from the locomotive, 
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Models Show Uncle Sam’s Industries 


rot Ae 
Miniature exhibits for 


United 
million-dollar exhibit that at 
the attention of thousands of 


INIATURE models of 
States industries, — nat 


‘uns 
tract 


tors from all parte of the globe at Bras 
centennial celebration at Rio 
The models were in the Uni 


Building, which will be used | 
permanent embassy building 
‘Many months of work were required to 
construct, technically accurate in every 
detail, the models that show faithfully this 
country’s industries, An entire building 
Washington, D. C., was turned over to the 
Division of ‘Exhibits, Department of Agri- 
culture, for the construction of its models 
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for the centennial. This building was a 
Dry hive of model makers 

Coal 1 operations, methods of 
dredging for gold, map making, shipbuild- 
ing, automobile ‘manufacture, roa 
ng, the Postal Departments activites, 
reclamation work, child welfare and educs 
tion work, and a thousand other activities 


Triple nisin Lifts Limber sia 


N UNUSUAL 

‘and useful triple 
hook hand hoist has 
been perfected by an 
Ohio manufacturer 
for elevating limber 
Joads of great length, 
such as bundles. of 
rattan, bamboo, 
‘wooden molding, wire 
and small metal bars 
cor other flexible ma 
terial that, although 
clumsily long, must 
be prevented from 
bending. 

The holst is sus- 
pended from three 
one-half-ton plain 
trolleys running on 
an overhead rail. 
Chains from which 
three hooks are suspended, pass over 
sprocket wheels attached to a horizontal 


tbar, at one end of which is the hoisting the bar and rolls up the chains evenly. 


Three chain holats are wound on trolley bar 


mechanism. This mechanism is a simple 
chain hoist, operated by hand, which turns 


are realistically pictured in this exhibit. 

‘An animated model built by the Bureau 
of Public Roads is particularly noteworthy. 
It is a perfect representation of actual 
work in a gravel pit, showing machinery 
for digging gravel, roadbuilding, highway 
drainage, and even a one-eighth-horsepower 
power house in operation, 


POISON 
We All Eat It 


D2, 20% ave, your morning dove of 
Poison today? 
“Poison” youask. “What do you mean?” 
Well, the truth is, that if you had bacon 
for breakfast, salt on your cereal, bloaters 
for kippers, rolls covered with icing, pepper 
‘on any of your food, or even a cup of coffee 
‘or tea, you had your morning dose of poison, 
Poison, of course, does not harm us if 
taken in cufficiently small amounts. Bacon 
contains a little saltpeter, an ounce being 
‘considered sufficient to kil 
The Chinese commit suicide by eatin 
cupful of salt; bloaters and kippers contain 
formaldehyde; most cake or roll icings 
have prussic acid in them; cloves, nutmegs, 
horseradish, and a number of other herbs 
are poisonous if taken in large enough 
quantities; black pepper contains piperine 
Sin alkaloid poison; and doctors agree 
that averindulgence in coffee is most in- 
jurious because of its eaffein content. 


Will adium Restore Youth? 


Power of Mysterious Energy to Renew Worn 


Body Cells Is Recognized by Physicians 


ONGER lite. 
‘New hair on bald heads. 
A third act of natural 


teeth. 

Renewed vigor of youth. 
‘These are a few of the prom- 
‘ses that the more optimistic 
for 


radium experts are maki 
the use of radium em: 
of radioactive waters. in 


he 


treatment of disease and old 
age. 
accounts 


‘And while recent glowing. 
‘of miraculous cures 
as the 


not been accepted generally by 
the medical profession, there 
is a growing belief ‘among 
physicians that radium emana- 
tion does have a definite place 
in medical treatment. 


The “Spark of Life 


Ta it possible, as one physi- 
cian has suggested, that in 
radium may be found the 
“spark of life"—the mysterious 


Popular Science Monthly 


in 
Eipmules of radium: 


Paratus is brought into use, 

‘These constant emanations 
hhave been one of the great 
marvels of science ever since 
Madame Curie isolated radium 
from uranium ore in 1898. 
One gram of radium emits 
186,000,000,000 atoms a sec- 
ond. As each atom disrupts, 
what is known as an alpha 
ray is emitted, ‘This resultant 
atom disrupts in turn, emitting 


electronic force that drives the “Saratoga Springs” in the home. This. wuss said another alpha ray. And so the 
life of the world? te°make ordinary drinking water radioactive procem —contini Inthe 

Constantly releasing mys- meantime, the masa of radium 
terious energies with which the deteriorates. into. radium ema- 


selentific world was not familiar until re- 
‘cently, radium, when introduced into tt 
human system, produces a “kick” whieh, 
experts tell us, bombards our tired life 
cella into renewed activity. 

“The fuct is,” says Dr. C. Everett Field, 
director of the Radium Institute of New 
York and one of the more conservative 
radium therapists, ‘that radium does not 
do the healing. ' But, for that matter, 
neither does any other form of healing. 
‘The healing exists within the organism, 
‘And radium, { am convinced, in some cases, 
is the moat efficient medicine to give needed 
fatimulus to the healing apparatus 
of diseased organisms.” 

Even now, Doctor Field believes, 
radioactive treatment may prolong 
life at least 15 years. 

For internal treatment two meth- 
ods are used—either doses of radi 
active water, or the administration 
‘of extremely minute quantities of 
radium itself, In the first case 
either waters from springs examined 
‘and found to contain traces of radium 
fire used, or radium is used to make 
ordinary’ water radioactive. ‘The 
difficulty with spring waters is that 
they lose their radioactive power 
when bottled and transported and 
0 Tose their value when not con- 
sumed at their souree. 


Radioactive Drinking Water 


Because of this fact, a group of 
physicians interested in the use of 
Tadium as a curative stimulant 
{invented an ingenious device fo 
parting radioactive properties to 
ordinary water. As designed for 
tuse in the home, this instrument 
consists of a case containing an ar- 
Tangement of glass tubes and vessels 


in which emanations from radium salts in 
solution are imparted to air, which is then 
mixed with the water, 

‘A much simpler apparatus, available for 
office use, somewhat resembles a hypo- 
dermic syringe, containing special capsules 
of radium salts. Pushing a plunger forces 

lr through the radium capsules and into 
and is said to make the 

The doves of radium in 
constant, because radium 
‘emanates at a constant rate and only a 
certain amount can be disolved in water, 
no matter how many times « day the ap- 


nations. Radium thus loses half its 
strength in 1700 years and none of the 
iginal ie lett ater 20,000 yeary of radia 
tion, 

Radium, a salt rather than a metal, is 
not a drug. It does not combine chem: 
ically with any known substance in the 
body. When taken in soluble form, 25 or 
50 per cent of it remains in the body for 
four or five days. After that the rate of 
excretion ia about only one per cent # da 
Wherever it is located, it carries on a 
constant bombardment’ in releasing its 
‘energy, imparting strength to the tissues, 

cells, and protoplasma of the body: 
‘And when once these begin to fune- 
tion actively, they begin to rebuild 
themselves. 


Radium Is a Stimulant 


In external treatment by radium 
itself, emanations from a certain 
quantity of radium are allowed to 
focus on parts of the body over the 
diseased organs. In this way the 
curative functions of the diseased 


portion are stimulated to activity 
The atrophying of diseased tonsils 
hhas been the most successful use of 
this form of treatment. The cure of 
cancer by radium, while claimed by 
‘some physicians, is generally dis- 
credited at the present time. 

Whether radium treatment will 
prove able to restore youth to old 
age, grow new sets of teeth and per- 
form other marvels that its more 
ardent supporters predict for it, only 
time will tel. 

tadium treatment proves to 

facilitate the process of cell elimina. 
tion, it will have gone a long way 
toward delivering the world from 
its enemies of disease. 
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“Science Duplicates Costly Gems 


Wt the recent acceptance by the 


pearl, science has taken another forward 
step in the production of synthetic or arti- 
ficial gems having all the attributes of the 
‘atural stones, 
So rapid has been the progress of science 
direction that the dream of every 
‘woman who has visioned herself bedecked 
with glittering gems soon may be realized 
at a moderate cost. 

It is even possible that science ean repro- 
Auce such a wonderful collection as the 
crown jewels of Russia, valued at more 
‘than $800,000,000, now in the hands of the 
Soviet government. 


The Emerald Has Defied Duplication 


So far, science has reproduced four of the 
five aristocrats among precious stones— 
diamond, ruby, sapphire, and pearl. The 
‘emerald ‘has defied all laboratory experi- 
‘ments, but even its secret eannot remain 
hidden long. 

“The eulttred pearl is w pearl in fact. It is 
made by the oyster in the same manner as 
the natural pearl. Science simply puts the 
oyster to work on a seed, or small bead, as 
fa nucleus. This bead irritates the oyster, 
which covers the seed, layer on layer, with 
successive coatings of pearl, 

‘The Japanese scientist, Mikimoto, re- 
cently has achieved remarkable success 
with cultured pearls. His process involves 
the most delieate and skilful manipulation. 
The shell is removed from a pearl oyster 
id n bead of nacre, 

id on the outer sheil-teereting skin. 
tckin is cut off and made to envelop the bead, 
or seed, as are. Then 

‘the sac is transp.anted and, 


‘Science soon may be able t6 duplicate all of these priceless gems 


embedded in the body of an- 
‘other oyster. This oyster, 
with its pearl sac, is returned 
to the sea, where it remains 
for several years while suc- 
cessive coatings of pearl are 
‘secreted around the bead. The 
size of the pearl thus formed 
depends on the time the oyater 
left undisturbed. 

‘The base of an artifical 
ruby or a sapphire, like that 
of the genuine stones, is alu- 
mina, trom which aluminum pote 
and "pans are made. Briefly, 
the process is this: 

Powdered alumina is caused 
to fall in a current of oxygen, which 
carries it to a combustion chamber. 
‘There the powder melts and forms a 
pear-shaped mass of sapphire or ruby, 
‘according to the color introduced, 
From this mass is cut the aynthetic 
stone of science. 

‘Artificial production of diamonds 
in a form fit for jewelry has been a 
batting problem. Science has en- 
deavored to follow Nature's voleanic 
Process, but the pressure and tempera- 
ture necessary to convert black carbon, 
charcoal, lampblack, or burnt sugar, into 
littering, erystallized carbon that’ con- 
stitutes the diamond is extremely dificult 
to attain in a laboratory. 

So far, the diamonds made by scientists 
have been no larger than the head of a pin 

In 1893 a French chemist placed a mix- 
ture of pure iron and pure carbon in a cru- 
ible and subjected it to great heat. He 
then plunged the crucible into water, eaus- 
ing it to cool rapidly, The sudden cooling 
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well as pearls, 
w emeralds, and 
rareet rubles 


‘caused a crust of solid iron to form around 
the still molten and expanding interior so 
that great pressure and heat were realized 
‘at the same time. Some of the earbon 
formed into tiny diamonds. 

Still more recently another chemist fused 
up olivine, and stirred it with a yraphine 
rod. When cooled, it was found to be in- 
rusted with small erystals of diamond, 


Science Promises Cheaper Diamonds 


In these partially successful experiments 
in manufacturing the hardest of all precious 
stones, science offers the promise that 
sooner of later it will evolve @ process that 
will be simple and inexpensive. 

When that time arrives, and when the 
‘secrets of the emerald have been discovered, 
the laboratories of science may be able to 
duplicate the Russian crown jewels and 
‘other of the world’s precious gems. 


El 
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How Scientific Baseball 


Herein tutor. Famous Owner of New York Yankees Tells “Inside” 


alee comes Secrets of Plays and Players that Draw Millions 
thousand games orp 
Na aerse temp) to the Nation's Ballparks 
runners nearer the home plate have been 
By Col. T. L. Huston . Fetired, Ita mean situation for every 
Who pays the hithest salary in baseball—to Babe Ruth fone but Burns. 
‘Every batter has some kind of a weakness 
ULLET” JOE BUSH, of the New York Yankees, with and a pitcher must be able to find this 
‘ead of 2 to 0 in his favor, held the New York " raknens. For instance, if he finds x cer= 


tain batter is hitting high balls, he must 
until the eighth inning, and then—— serve him low ones. If the batter finally 

Barieroft, the first man up in the eighth, eracked gets the range on iow balls, the pitcher 
out the frst ball pitched for ol | must mix them up. He must keep the 

Groh, the second man up, hit the first ball S batter guessing 

Frisch, the third man up, also smashed out a hit . ‘Every manager must know the mental 
on the first ball and physical habits of the players on the 

‘Meusel, next up, repeated hitting the first ball Fival team, He must know what his oppo- 
Bush offered, and the batting rally that won the nents are expecting, and then do the un- 
same for the Giants was over Va expected. So baseball is a game of wits, 

‘What caused this suddenly successful attack on with each team trying to outmaneuver' the 
Bush, who had the game practically won? other. 

‘Twas an intentional change of tacties on the part The science of physiology, 
of the Giants, a bit of the science of psychology too, ranks high in Importance 
Applied to baseball ints bearing’on modern base- 

or baseball is & game of science. Prychol- Dall. Players must be kept 
‘ogy, mathematics, physiology, and. physics in perfect physical condition. 
fare all important factors in the national sport ‘Their stamina and speed must 
(Of these paychology, the attempt to solve the be maintained 
hhuman element in the game, is the most im Take the case of a pitcher 
portant sho fails to keep in xood condi 


tion, who. violates training 
Why Batter Passes First Ball 


rules or allows himself to be- 
a fiest come too fat. He will not last 
Every baseball fan knows that the batter for the long. Opposing managers and 
generally lets the first pitched ball go by Cleveland Tndians last players will few simple 
without attempting to hit it, but few know out 

the reason for this practice, which has become 


ply 
experiments und the pitcher is, 
fone of the unwritten rules of baseball. ‘The 


Knowing that bunts up. ‘MroUKh. 
set 


Bunting the ball to auch 
Tit, ‘he opponents 

Feason is based on psychology. The batter Taine slow Toice'te pitcher ina favorite way of 
iorows the pitcher probably: has not been able Knock hint out, of the wearing him out, After the 
to age him because his sae, distance, porition {tame whenever he mtarted pitcher has stooped over u few 


at the plate, and bi 
from the preceding 
first man up in the 


ing habits are different 
1 OF, in ease he is the 
me, he 


presents an unknown quantity hrreath to 
to the pitcher. tell, He becomes 
If, however, a piteher is well physically upset, 


warmed up and has the range 
Of the batter, he puts the frst 
hall directly’ over the plate, 
Knowing the latter won't 
tempt to hit it. 

‘Managers, quick to ace a 
pitcher “grooving” the ball, 
then ‘change tactics. Batters 
fre ordered to hit the fest ball 
Pitched. Before the pitcher realizes that can always outguews base runners because 
the batiers are necepting his "good one,” he can change his mind at_the 
the batting rally isu thing of the past and minute, a privilege denied them. Sup 
the game is won. This was ably demon- pose there is a man on first Ise at 
strated by the Glants at the expense of the another ‘on second and the batt 
Yankees lst year. hits a fly ball to Burns. Burr 

So it is that paychology’ is applied to knows that if the runners attemp 
Doaseball. “The game is w constant battle of to advance and he catches the 
wits between rival managers and players, ballon they, retiring the batter, 
‘Allother thinga being equal, the team able he can throw either runner out 
to “outgueas” the other wins On the other hand, if the rua- 

‘The “trapped ball” play offers another ners hold their buses, Burns 
excellent example of psychology on the lets the ball hit the ground, 
playing field, This is executed by letting then traps it and simply 
& fly ball hit the ground and bounce into throws to third base, forcing 
the hands, instead of making a clean eatch the man on second out. ‘The 
in the air. George Burns, formerly of the third baseman throws to 
Giants but now with Cincinnati is the secon, forcing out the man 
‘greatest exponent of this playin on first. This, of course, Schutt, star catcher of the Chicago White Sox, 
today. leaves the batter on frst = f i" has 

Burns is a psychologist. He knows he but in the meantime two fouls ‘to a science 


Tune, 1993 


4a 


Is Played in the Big Leagues 


and the umpire announces a new pitcher. 
Bunting tactics were often used against 


the eatcher and the first baseman. This 
leaves it up to the pitcher, who is forced 
“Bugs" Raymond with good effect. Phil to bend down on his left side and stretch 
Douglas also found it hard to field bunts. with the left side muscles. No left hander 
Allen Sotheron, who pitched lust year for can stand up long 
Cleveland, virtually was bunted out of the under such treatment 
American League. He always kept in per- Condition and speed 
fect physical condition, but reaching tothe of baserunners is 
ground for the ball upset him and he usually another important 
threw wild to first base as a result. Every item of baseball 
toam in the American League knew of physiology. A 
this weakness and in consequence bunted player must be 
hhim out of the game every time he started. 

‘The bunt is used also to tire out left 
handed pitchers. A lett 
hander tires more quickly 
than a right hander, because 
he does all his work on the 
heart side of his body. This 
puta a severe strain on the 
muscles about the heart, 
To nggravate this 


he is to have 

speed enough 
to beat outa 
hit to first base 
or a thrown ball to 
second base. When 
a player loses a fraction 
of a second of this speed, 


eg < wnat aces eat 
avarseace ’ ein bee hskeee 
series of slow \ 4 . what is called “one step 
ee aes } sion’! rea Stent, coe of 
Ter ne ORAM caw tevin trond oa 
tha tetece wane ean 


Instant coordination of mind and muscle 
is vitally necessary. Babe Ruth's success 
sat the bat is due to the fact that, when he 
is in trim, his coordination is perfect. 

Baseball is based on mathematics, ‘The 
diamond is laid out along geometrical lines 
and every foot of it is carefully charted, 
‘As in battle, the players are stationed at 
the danger spots. The distance between 
bases, 90 feet, was figured out mathemati- 
cally on the basis of the speed of a batted or 
thrown ball as compared with the speed 
of an average baserunner, 

With the aid of a specially designed ma- 
chine, we have been able to determine that 
‘a ball can be thrown at a speed of 120 milés 
fan hour, or 176 feet a second, Line drives 
‘often attain a speed of 220 feet a second. 
Grounders are slower, ranging from 65 
miles an hour to the slow roller, » The speed 
of fy balls has not been determined, 

Compare these speeds with the apeed of 
the average fast runner, ‘The chances seem, 
all against the player. But there is one 
thing that saves him—the time it takes ta 
field the ball 

‘The average fast runner ean cover the 
distance between (Turn to page 101) 


‘Ty Cobb, of the Detroit 
Tigers, jumping for a 
high one in right field. 
Cobb is the greatest of ali 
baserunners. He i one 
of three ball players who 
hhave stolen home ia World 
‘Series games 


a 
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How Modern Science Identifies Babies 


Footprints at Birth 
Remain as Individual 
“Tag” through Lije 


ERE'S a brand new baby who's 
‘going to be hard to lose. 

He may possibly go astray tem- 
‘porarily in the shuffle of babies at the hos- 
pital. “After he has learned to walk, he 
may run away, Perhaps kidnappers may. 
feet him, or he may be hit by an auto. And 
when he grows up he may go to war and 
Jone his identifieation tag. 

But sooner or later, whether baby or 
grown up, he's almost certain to be found, 
identified, and brought back to his parents. 

He'll be found by his footprint—his baby. 
footprint shown above, full of baby creases 
‘and wrinkles that will always remain his 
‘own indelible, individual “trade mark,” no 
matter how big and how old he grows to be. 


int is made for 
ication at the Nex 

ahd Chita tos: 
ihe baby's Foot ix 


Rowse 
pital. 


By our footprints, that never lose their 
first characteristics, scientists say, we can 
be sorted out from tens of thousands of 
persons. Science has just placed its final 
stamp of approval on this form of identifi- 
cation, with the result that in New York 
state legislation has been proposed to make 
it illegal for any doctor to file a birth cer 
tiffeate that does not include the foot- 
prints of the baby at birth, with the thumb 
Print of the mother. 

Footprinting of babies originated at the 
New York Nursery and Child's Hospital 
nearly two years ago. Since then, more 
than 1600 baby footprints have been made 
in this institution. 

‘The method is extremely simple. Soon 
after a baby is born, his footprints and 


Streetcars Haul Truck-Trailers 


the mother's fingerprints are made on the 
same card. “The baby's foot is pressed on 
‘© sensitized card. Then the nurse dips a 
thrush into a tub’ of black compound and 
rubs the brush gently over the spot where 
the foot impression was made.” As the 
black is rubbed in, slowly the print of the 
child's foot appears. "A coating of shellac 
mixture that perven us a preservative, then 
is sprayed over the print by means of an 
atomizer. 

Mrs. Mary E. Hamilton, New York 
City’s famous policewoman, who probably 
knows as much about finding missing per- 
sons as any one in America, predicts that 
eventually this plan of identifieation will 
bye adopted by all the states. She believes, 
it will simplify hundreds of problems that 
now baffle police departments and gov 
‘ment officers in pursuing missing. person 
investigations, 


Housewives Can Save Gas 
in Cooking 


RECENT experiments conducted by the 
United States Bureau of Standards 
show that the average housewife wastes 
entirely too much gas in cooking. 

Since water in open vessels cannot reach 
4 temperature above 212 degrees, prolonged 
‘Violent boiling, with the consequent con- 
sumption of gas, is unnecessary. An 
‘economic rule to follow, the experimenters 
say, is to keep the yas flame on full until 
the water starts to boil, then reduce the 
size of the flame to 2 point where the water 
merely simmers. 

‘The best results were obtained by keep- 
ing the tip of the gas lame just touching 
the bottom of the vessel, without extend- 
ing up and around the sides, A distance of 
‘about 134 inches between the burner and 
the bottom of the container was found to 
bbe most satisfactory. 
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KEEP FIT! EXERCISE 


Posed in Person by U.S. Senator Royal S. Copeland 


CTOR COPELAND, a5 Health 

Commissioner of New York City, 
has attained a reputation as ane of 
the foremost health authorities of 
the country 


AUIS Sor mares of are and siden: 
‘time straight up and swing alter= 
‘nately up and down rapidly 


hips, swing 
P downward 


res ore 
fea: sloth ew glee. cnt 
se bree ecug ean Toor ee 
(0) Sa sera ae, Mae Be 
Cf trac one pole fr sight dees ts cach ot 
Se a oe oe one 
tects "Allow yoursit So'pelety mare it 
gor postive corece To tot tar aad 
oA pape Ape A rd 
pono a ohgh ploy ee 
ie lose a tek, por rene waste 1k 
pause Seccmend Sat igre es ae 
Tigo poem Late end joes tne set 
raat pesca tare Yor ser tava 
pom) pees 

Then ped youre through the flowing 

four teak tokio 48 pl 


Pull-Upe—10 Points 

Chin yourself as many times at you ean, 
‘The fret three pull-ups count one; cach ad- 
itional one counts one point: 12 therefore 
tive you the total of 10 points 


pat 

teeming mieh a 

it to left elbow; ee i 

Ten'tpd repeat 
eh Pace 


AEP 


it Qat on floor, arms extended; bend body 
halfway back, recover, bend ail’ the way beck 
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15 MINUTES A ee 


anapation 


At right, for chests, Stand 40 
Sardi brine arms forward, 07) 
Socnward ind beck asfar gf 
Se’possible; return to origi 
enition with) tela 


AAbore, stand erect, arme 

thing sideways, step for- 
‘with right foot, bending 
body forward and crowing 
fearma behind the right knee 


Testing Your Fitness 


Grip—t0 Points 
18 ordinary grip dynamometer, find out how 
nue grip is. ‘A. grip of 30 pounds counts one 


Thus you must show 120 ‘pounds grip to make the 
full 10 points in this test. 
4 At Jett, for lows 
Basketball Gonls—10 Points 
Start with basketball anywhere on the 
floor and begin to shoot, trying for ax many 
‘baskets aa you can make in 30 seconds. Bach 
loa! counts one point. ‘Ten goals in 30 
Seconds, given you 10 points. 


Broad Jump—10 Points 
In a standing broad jump, if you do three 
fect nix inches, you get one point: every addi 
hes gives you one point, so that 

‘broad jump is required to give 


The average man should score 70 points, 
according to Senator Royal S. Copeland, 
former Health Commissioner of New York 
lly posed for the series of 


Esvesirt 
{ing upward from waist with hesle and hes 


‘body: trom 
Testing on hecie and 
palms, hend back 


Above, lie face down with palms resting on floor at 
‘Shoulder line; raise body from floor, supporting it on 
Dalene and toes, head down 
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"How Much Do You Know 
about Science? 


Thirty Questions and Answers to Test Your Knowledge 
The Human Machine—How Things Work—What Things Are Made Of 


Answers to the questions asked in this 
‘article are published on page 104. 


EARLY every one wants to know 

the  ‘fasei 
world we live in, 

anxious to possess a background of know!- 

‘edge, a reserve fund of general information 

outside the narrow limits of our own 

business or profession. 

‘Yet how many of us are really acquainted 
with the most common seientifie facts about 
the things, the events, and the people 
around us? 

‘These wonderful facts of science have 
been literally locked away from us. ‘They 
hhave been stored away in involved’ text- 
books oF in bulky encyclopedias that repel, 
rather than attract us. We have passed 
‘them by; and as a result, we have tended 
to become narrow, one-sided. 

It is to give the busy man or woman a 
ready access to the every-day wonders of 
‘science, to present scientific facta in a 
‘simple, readable way, that PoruLan 
ScumNce MONTHLY has compiled thou- 
ands of questions that have come from 
our readers and from school children 
throughout the eountry. 

‘The questions on tris page are typical 
fof the queries received from our readers. 
‘There are no trick questions, no traps for 
the unwary. ‘Taey will help test your 
mental equipment. Go over them. Find 
‘out where you are weak. You'll discover 
in them a fascinating short eut to accurate 
Knowledge—a liberal education in a nut 
shell. 

Here they are. Go to itt 


World’s Smallest 


AVE you a little typewriter in your 
vest pocket? 
7 


‘A one-ounce typewriter, small enough for 
you to carry in your vest 

Docket, has been perfected by 
an unusual inventor, Dr. 
Henry Emerson Wetherill, of 
‘Audubon, Penn. And the’ re- 
markable part of it is that, 
although the invention of the 
machine was announced only 
recently, Doetor Wetherill, who 
in the inventor of nearly 50 
practical devices, has used it 
for nearly a dozen years, 

« ‘The midget typewriter, it is 
‘claimed, does away with the 
plea, “E can’t write.” Near 
Ty any one can learn to write 
with this simple device, 

The machine is simply 2 
disk, or wheel, faced with 
letters and figures in rubber. 
‘The wheel containing them is 
made of aluminum, rotating 
‘on a small wooden peg or ale 
In operation, this axle is 
grasped between the thumb 


ERE are three sets of 10 
questions each, - dealing 
witi, ” ortant, every-day facts 
of science. They have been 


selected from a mass of ques- 
tions asked by more than 6000 
POPULAR SCIENCE MONTHLY 
readers and by 20,000 students. 


How many can you answer? 
First, study the 30 questions, 
answer them to the best of your 
then turn te the cor 
rect answers on page 104, Gras 
Yourself 10 for each question an- 
swered correctly, and see how 
near you can come to a 100 score 
for each classification. 


The Human Machine 


WHAT, do x04 know about the, won; 
‘derful "mechanism ‘of your body? 
1. Why do we get tired? 
E How many fairs are on your head? 
3, What makes hair turn gray? 

|. How many bones are there in the 
human body? 
5. Why does a bump come instead of a dent 
when you knock your head? 
6 What causes fainting? 
7. What makes us sneeve? 
& What isthe average weight of babies at 

a 

9. What diseases have eaused the greatest 
Dumber of deaths among the white race? 
10. How do we eateh 


What Things Are Made Of 


DOU, know what the water you 
drink every day is made of? " Probab! 
you do, but how familiar are you wit 
‘ther things that you use every day? 
1 What the diterence between atoms 
‘and molecules! 

2." What is iron? 

3. What is radium? 

4 What is the smallest measurable dis- 
tance? 

5: What is the beaviateubstance known? 


set impure gli? 


ow is alcohol made? 
How Things Work 


HW, mse, do you know of the things 
‘hat are happening around you every 
day? "See how many of the following 10 
sgoegions you can ania, 

Why'd rubber ta bouncet 
. Why do. people standing ins moving 
ireetear fal forward when the ear stopa? 

What maken a piteled Breet all curve? 
Why can fifen walk cn the celica? 

Why ‘tre woolen clothes wermer than 
cotton ones? 

46." Why is fe placed in the top ofa refsiger- 
Stor? 

7. Why are automobile tires more likely 
to blow out on a hot day? 
Why do you pe aU feah btore you 
hear 

Shar mtbes the murmur in a eensell? 
10, Why does cold glasaware crack W 

Dut into boiling water? 


Next. month—the # 
every-day chamintry 


|, the earth, 


Typewriter Weighs Only an Ounce 


and forefinger of the right hand. At- 
tached to the axle is a wire guard. that 
fits between the first and second fingers, 
permitting the wheel to revolve and 
serving at the same time as a brace. 


Another wire projects, downward, rerting 
‘on the paper from which the wheel is hel 
bby a amall spring. ‘The device is then op- 
erated like a hand stamp. The operator 
‘selects a letter by spinning the wheel. When 
tthis letter is directly over the 
paper, he presses down. Doctor 
Wetherill has equipped the 
ining peg with an ingenious 
series of marke by which, he 
asserts, itis possible, with some 
practice, to operate the contri. 
vance by the "touch system, 
The letters are inked by a 
small spool revolving just 
above the wheel and surmount- 
ing the top guard, where it 
reste between the’ first and 
second fingers. Almost any 
sized type may be used. 
Running a close second to 
Doctor Wetherill’s typewriter 
is a keyboant typewriting ma- 
chine, invented by F. G. Stall 
‘man, of South Norwalk, Conn., 
that’ measures only five by 
seven inches and weighs only 
213 pounds. This machine is 
said to turn out letters nearly 
‘as well asstandard typewriters. 
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Movies Stage Most Vivid Storm 


—— 
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Speeding Up Parc 21 Post 


phe robe of electing ad carrying 
Inrge quantities of parcel post pa 
{ond frm the pet fice hae barn solved 
large coat and suit house in New York 

1? han iwtaled pecially designed electri 
‘trucks that ean be operated, not only in the 
companys building, but along paved atreeta 

The body of the truck is made of steel 
and has one steel compartment. Mail 
ssacks are loaded and unloaded through a 
hinged door at the side equipped with « 
Jock. The electric storage battery, com- 
yoned of 12 cells, supplies power enough to 
Grive londs weighing @ ton, An automatic 
charging plug facilitates recharging 

‘The body was designed to fit an elevator 
that carries the trucks from floor to floer 
to collect parcels. 


Singing to Cure Deafness 
and Head Noises 


Possible for 
yart their hear- 
ing is the contention of Dr. Paul V. Wins- 
Jow, attending ear, nose, and throat sur- 
‘eon at the Brooklyn State Hospital, New 
York. 

‘After innumerable experiments, Doctor 
Winslow has prescribed a series of exercises 
in singing and humming. For example 
he declares that it is excellent practice to 
hum the consonant in such 2 way 
tliat the lips can be felt vibrating, or to 
sing the vowel “E” for two-minute periods 
three times a day, placing the tone high up 
in the nasal chambers with a decided nasal 
twang. 

One deaf patient who could not hear his 
‘own voice is said to have succeeded by this 
method in bearing voices three feet from 
his right ear and six inches from his left. 
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Automatic Copy Holder 
Guides the Typist 


REALIZING that the copying of letters 
‘might be facilitated for the typist 
if a pointer could be made to follow the 
characters along the lines of the copy to be 
typewritten, a Chicago concern has per- 
fected an automatic copy holder that re- 
quires no conscious effort to operate, 
Pressing the keys and spacing bars of the 
typewriter moves a pointer along the lines, 
By the use of an attachment, the copy. 
holder can be adjusted to any: standard 
machine. Two flexible controls are at- 
tached to the spacing lever of the machine 
80 that the horizontal indieator is moved 
down one line on the copy every time a 
line is spaced. In addition, a sliding ver- 
tical index pointer points out each character 
and space as it is typed. When 
riage is moved back to the begi 
line, the index pointer also moves back, 


Niagara Might Fill Ocean 
in a Million Years 


T WOULD take the Niagara River, low- 

ing at the rate It now pours over the 
falls, more than a million years to fil the 
Pacific Ocean basin up to itn present level, 
A German acientist bas computed that 
there wo hundred tion gallons of 
water in the Pacific, sufficient to Sill hol~ sateen Fieaa eae GaSe 
Tow lobe 726 miles in diameter A pelnwes th type copia Tt 


Hollywood | Has as Egyptian ios Temple 


tecture 
foduced in an elaborate 


Im palace in Hollywood, Calif 
The new theater is unique in that the 
building 


sar i lin 
‘and on the other 
sorated with Exyptian 


hieroglyphica, 

‘The theater seate 1760 p 
the auditorium is iuminated by reflee 
light from concealed lamp: 


sons. Within, 
di 
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Oil from Shale Mined by Steam 


Ingenious Method 

Forces Vaporized 

Fuel from Blasted 
Deposits 


has been invented by Wilson 

W. Hoover and Thomas E. 
Brown, of New York, of combin- 
ing the mining of shale and the ex- 
traction of oil from it. They be- 
Jieve that the time will eome when 
wwe shall be forced to get most of 
‘our oll fuel from the vast oil-bearing 
‘shale deposits of the Rocky Moun- 
tains. 

‘They plan first to break up the 
shale below the surface by dyna 
miting, then to pass superheated 
‘steam through the broken deposits, 
cenusing vaporized oll to rise to the 
surface through conducting pipes. 

A similar method applied to the 
mining of sulphur has met with 
tremendous success. Only 20 years 
ago we imported practically all of 
‘our sulphur, notwithstanding the 
fet that large deposits occur in 
Louisiana and Texas, Today, 
through the use of the steam 
method, we not only produce our 
‘own, but export large quantities. 

By the Hoover-Brown plan of 
mining oil shales, a series of holes, 
lose together, are drilled over a 
‘ahale-bearing ‘urea, ‘The under- 
ground oil-bearing shale deposits 
fare then shattered by explosives up 
to 100 feet of the surface, creating a 
zone of fracture. 

All but two of the drilled holes 
fare then sealed, one being used to 
conduct superheated steam to the 
fractured area of shale, the other 
to carry off distillates of petroleum 
ereated by the superheated steam 


NS ENTIRELY new method 


condense at various since America's oil supply is constantly 
prewre, iperatre. rowing less and the demand greater, it 

‘These petroleum distillates are deposited" “The method is not financially practicable is expected to prove extremely valuable 
in various receptacles, being separated under present conditions, it is eaid; but before many years. 


Architect Substitutes Model Homes for Blueprints 


GUBE that, “seeing is believing,” Henry 
‘Woodsend, an English architect, has 
adopted the ‘ingenious plan of building 
models of homes for his elients instead of 
trying to explain the intricate blueprints. 
The building of models for the purpose 
of instructing architectural students has 
been practised for several 
iplieation to the com- 
(inet innovation, 
‘Woodsend first draws up a set of plans in 
accordance with the wiskes of his client. 
‘Then be constructs a cardboard model on a 
le, paints 


minia- 


model shows in the minutest detail how the 
finished home will look, 


Before starting on that summer auto 

our, you'll want to know about the 
season's most useful auto camping acces 
«sories designed for comfort along the road. 
Look for all the latest ones, pictured in 


Com architect's model homes are 
hates ceed wath, shew theJuly POPLAR SCIENCE MONTHLY. 


Placed in « 
‘trees, lawns, and ‘Prospective owners how their homes will 


A New Wide-Ditch Cutter 


N_INGENI- 
‘US new 
attachment for 
trench exca- 
vators permits 
ne machine to 
ditches of 
various widths 
up to twice the 
width of the 
‘main machine. 

Two sloping 
shafts along each 
side of the bucket 
frame are 
equipped with a 
series of cutters. 
These cutters 
serape the dirt 
from the sides of 
the ditch and 
drop it into the 
bottom, where 
the buckets 
scoop it up, 
Power for the 
cutters is sup- 
plied by the en- 
fine that drives 
the bucket 
chains. 

‘The 24-inch 
‘excavator model, 
equipped with 
the cutter at- 
tachment, can dig. 
48-inch trenches 
in w single oper- 
ation. A larger 
model of the 
machine will cut 
‘a Tine diteh. 


Suit of Leather Armor 
Protects “Sand” Blaster 


“THE incrensed use of steal shot and grit 
as abrasives for “sand” blasting has 
necemsitated the use of armored suits to 


proteet workmen from the rebounding 
particles. 

The suit consists of a hood and an apron 
of chrome leather. The hood is equipped 
with a finely woven wire sight screen that 
permits free vision while protecting the 
eyes and face. 

Since the new abrasives are 21g times as 
heavy as sand, they strike a sharper blow 
and rebound with greater force. 


7 


Notice cutter attachments at each side 
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How Modern Numerals 
Were Evolved 


/ID you know that numerals in the form 

‘we use today are a comparatively mod- 
ern development—no older than the tenth 
century? 

They began with a series of figures, exch 
made up of straight lines, corresponding in 
number to the numeral quantity they were 
to represent. ‘Thus a single vertical line 
‘was one, two horizontal lines represented. 
two, and so on, as shown in the top row of 
the ‘lustration above. Rapid motion in 
drawing these lines soon combined them, as 
‘shown in the middle row. Further slurring 
resulted in our modern numerals. 


Reading Printed Words on 
Charred Paper 


HE Bureau of Standards was called 

‘upon recently to find a method for de- 
ciphering written and printed matter con- 
‘tained on charred paper. 

‘The method finally used was to place the 
‘sheets between two photographic plates 
for two weeks, By this time a readable im- 
pression had been produced on both plates. 

‘This, it is claimed, was the result of gases 
ziven off by the paper, which affected the 
sensitive plates in the ‘same way as light, 
‘The ink of the printed matter served a a 
cover that prevented free escape of the 
‘raves and therefore it left lighter traces, 


Fragile Moth Is World Wanderer 


HE spirit of adventure was no stronger 

in Columbus, or in the wandering no- 
rmads of the desert, than in the mysterious 
Black Witch moth of the tropics, known 
scientifically ax Erebus odora. 

Breeding in South America, thousands of 
these moths become possessed with wander- 
lust, mount in the air to lofty heights and 
sail’ blindly into the vast unknown for 
‘thousands of miles. 

‘The moths are large, with a wing expanse 
of from five to six inches. They are rich 
dark brown in color, mottled with varying 

Shades ‘and "streaked 
brown, and bla 


‘An incomplete “eye spot” adorns each wing. 

‘The Black Witch's power of flight ts 
almont unbelievable. ‘Specimens found 
uring late summer in the northern part of 
the United States show the effects of pro- 
longed fight. Exhausted by continual 
buffeting by air currents and attracted by 
the glow of city lights, the moths come to 
ceurth at last, only to beat and break their 
wings against street lamps until they are 
hhut forlorn remnants of the beautiful erea- 
turer that started on the long journey 
northward. 


‘moth at left 
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Rotary “Telephone Book 
Finds Numbers Quickly 


HE business man who values his min- 

utes will welcome a rotary index 
designed to save time lost in hunting 
through thick books to find a telephone 
number, A turn of the knob on this index 
brings the right number into view. 

Within a fabric or leather covered case 
fc a roll of paper with ruled spaces upon 
which one may write names and telephone 
numbers, a certain portion of the strip 
being allotted to each letter of the alphabet. 
Part of this strip can be seen through an 
‘opening in the ease, 


Pointer Does the Trick 


A pointer at the top of the case moves 
backward and forward in a slot below which 
ig.a row of letters, A to Z. Both pointer 
‘and roll are connected with a knob at the 
side of the ease. When the pointer reaches 
the letter that begins the name of the 
‘person whose number is sought, the desired 
telephone number appears in the exposed 
part of the roll. 

Four hundred names and numbers may 
‘be written on the index strip, which is 10 
feet long, It is readily removable so that 
the names may be typewritten, 


‘Turning the knob locates the number 


Two Fountain Pens and 
a Pencil in One 


JOING the work of a number of pens 

and peneils, a single writing instax- 
‘ment, recently invented, combines a blue 
ink fountain pen, a red-ink fountain pen, 
4 pencil, and an eraser. 

Attached tubes hold two pens at one end 
‘and a pencil and eraser at the other. Each 
pen is slidably mounted, so that when 
pushed back, it slides out of the way of 
the pen that is being used. 
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Electric Scrubber Polishes Desks 


OR refinishing 

such as school 
desks, workbenches, 
chopping blocks, 
and table tops re- 
quiring smooth and 
scnitary surfaces, an 


enlageont 

nat os: 
Snteses, oxey Saha ce 
Sect’, Telly han been 
cylindrical plate in perfected by a New: 
Se estonTat ais Yerk City concern, 


‘A one third horse- 
power electric motor 
turns a plate in the 
m of the machine at # speed of 208 
tions a minute. ‘To this spinning 
plate is attached the sanepaper, emery 
cloth, or other abrasive, the material used 

" the nature of the article being 


dlectrie polisher, as 
shown above 


Both wood and marble ean be poli 
with thin device. It js claimed that one 
machine ean perform the work of 10 me n, 


Burglar Alarm Wedged under Door 


WEDGED under the tront door, a 
newly invented portable alarm 
provides an inexpensive yet efficient means 
of signaling the entrance of a burglar. 

‘The alarm is equipped with a bell, spring, 
and wedge. After the door is locked, the 
wedge is placed loosely under it. If the 
lock is jimmied and the door opened, the 
spring is released and the bell rings. ‘The 
Dell continues to ring even after the door 
hhas been cloned. 


Bowlers Run Automatic Pin Boy 


AEMOST human in ite operation, a new 
‘automatic pin boy for bowling alleys 
not only sets up the pins, but clears them 
away after the first ball and returns the 
ball to the bowler within 15 seconds. 

‘The machine is driven by electricity and 


The automatic 
mechanical pin 
boy sets the ten 
pies, clears the 
a" ones away 
after the fire ball 
tnd. returns the 
ball to the bowler 
I at the prese 
‘of a button 


‘uses 29 pins. Of these, 10 descend through 
holders and are placed. After placing the 
first st of pins, the machine is lifted off 
the alley by a bowler, who presses a button 
at the head of the alley. 
‘ter the first ball has been rolled, the ma- 
chine is lowered again upon 
the pins that have remained 
standing. Electromagnets 
grasp their metallic tops, 
‘Themachine raises them out 
of the way, while board au- 
tomatically sweeps the fallen 
pins into the pit, Finally, 
the pins are replaced in the 


exact position from which 
they were lifted, and the 
alley is ready for the second 
ball, Meanwhile another 


mechanism hes picked up 
the ball and returned it, 


Midget Engine Pulls Seven 


MONG remarkable models exhibited 
recently at the Royal Horticultural 
Hall in London, was a small coal-driven 
locomotive able to pull seven people. 
‘The engine was the work of J. C. Creb- 
bin, a member of the Society of Model and 
Experimental Engineers, He claims that 


New Tool Trues Crankpin 
without Removing Shaft 


N INGENIOUS new tool to true up 

worn crankpins ean be employed 
without removing the crankshaft from the 
‘engine. Tt consists of a rigid circular frame 
that carries a cutter and is tured about 
the shaftpin by means of a lever 

‘To true the pin of a shaft, the lower half 
‘of the crankcase is removed and the con- 
nocting rod is disconnected and pushed up 
into the eylinder. The tool is then applied 
by loosening a swing bolt and opening the 
frame, Within the frame is a cutting tool 
that cuts any grooves down flush and when 
dull ean be removed from the frame. 

‘On the outside of the frame are a number 
of holes into which a lever ean be success 
ively inserted for turning the tool about 
the erankpin. ‘The holes are sufficiently 
close together so that the cutter can be 
turned even in the cramped space within 
‘the crankease. 


although itis only four feet long, itean draw 
four persons at a speed of 10 miles an hour. 

The designer claims that a full sized 
engine built on the same principles would 
ull 60 per cent more weight with the sai 
amount of fuel than present powerful r 
way locomotives. 
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Small Camera Clamp 
Serves as Tripod 


(A SMALL camera clamp that folds 
against the side of the instrument 
‘when not in use has recently been invented 
to eliminate the old cumbersome tripod. 

The clamp 
frame is hinged 
to the camera 
and the clamp 
is adjusted by 
means of 8 
thumbscrew. To 
take a time ex- 
posure itis neces 
sary only tolower 
the clamp, fasten 

10 a post, small 
tree, or shrub, 
and’ the picture 
ean be taken 
without diffi 
Tully, Because it folds into a small space 
the clamp can be used with a pocket camera 
‘without causing inconvenience, 


What about the Weather? 


VERYBODY talks about the weather, 
‘but how many people know about it? 
Do you know how tremendously a know= 


business, prices, weddings, 

‘next month's issue- 
article by a famous government Weather 
Bureau of 


Rural Districts Mapped by the Clock 


‘0 MAKE every rural homestead a 
guide to automobile tourists and to 
facilitate merchandise deliveries, a simple 
numbering system has been perfected, A 
‘clock number sign- 
board with the name 
of the nearest town 
fs used to locate any 
residence in a scat- 
tered community. 
All that is required 
ia a watch, the ap- 
proximate ‘distance 
from a known cen- 
ter, and a knowl 
‘edge of the points 
‘of the compass. 
Bach character 
used on the clock 
number signboard 
hhas a definite mean- 


Suppose Peter Smith, who lives two 

miles south of Alton, is sought, The town 

directory says that Smith's addres is 

“6-2-4 Alton.” Taking the road running 

south, the first house two 

out should he the 

of the person sought 

The second house, xix miles 

from Alton, would be num= 
bored "6-6-B Alton.” 


At the lft, clock map of 
Below 
lettered, 


ing. The first tells 
the direction of the 
farm from the town 
used as a center 
the second the dis. 
tancefrom the town, 


and the third the 
individual letter of 
the owner, Follow- 


ing these char 


the name of the 
town used as a cen- 

ter is printed 
‘Twelve o'clock on 
the watch is due 
north from the given 
six 


center, and 


the neighboring 
countryside into a 
direction sector. 
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Harnessing a Geyser’s Steam 


© via Gat 
NOE satiated with harnessing winds, 

rivers, and even voleanoes, man at 
last has succeeded in putting’ to work 
‘another of nature's wonders—the geyser 
Today in Geyser Canyon, Sonoma County, 


fs delivering 1500 horse 


power from steam taken directly from » 
meyer. 

The feat was accomplished after 10 
years of experiment by John D. Grant, of 
Healdsburg, Calif., who believes the hur- 
nessing of geysers may eventually supply 


electric power to hin stute at a remarkably 
low cont. In making use of volcunte steam, 
he is following the lead of Italian engineers 
who now are bor steam in the flanks 
of Vesuvius and Etna. 

Grant obtains steam for hia power by 
driving # hole about 214 inches in diameter 
into the throat of the fasure from which 


steam ianues, hole ie driven at an 
angle of a serves and from 75 10 
100 fo mouth of the geyser. 
Drilling is done with a rotary drill, & two 
inch pipe closely following the dri 

At the surface end of the two-inch pipe 
line a eap with an exhaust tap and a safety 


valve is serewed down. An inch pipe lin 
connects this eap with the engine. The 
power thus derived is now being used to 
drill other holes. 

Engineers estimate that approximately 
1,800,000 horsepower may be produced by 
eyners in this eanyon alone, 


53 


Mirrors Guard Vault from 
Tunneling Safe Crackers 


‘AFE crackers will never visit a new 

$75,000 bank vault in Hollywood, 
Calif, because they never will be able to 
reach it undetected! 

‘The vault is located in the basement of 
the bank. Instead of being embedded 
solidly in conerete or masonry, it) it 
set on concrete piers, leaving an open 
area beneath. In a gallery extending en- 
tirely around the vault mirrors are placed 
in such a way that they reflect the well- 
lighted area under the vault, Mirrors 
fare also placed at the corners of the 
galleries so that a watchman in one 
Passage can see what is going on in the 
‘others, 

‘The vault is of concrete and steel, lined 
with hardened steel, more than 110 tons of 
‘the metal being used in its construction, 


How mirrors reflect the lighted area 
“inder the vault 


Engine Exhaust Operates Automobile Air Brakes 


A NEWLY developed air brake ter 
‘automobiles, proclaimed a success 
after a truck equipped with the apparatus 
was driven from Chieago to New York, is 
hailed as one possible solution of the prob- 
Jem of automotive braking. Just as the 
pneumatic brake made possible great 
speeds and sure stops on trains, it may 
eliminate many accidents now eaused by 
faulty foot brakes. 

Pressure ia obtained by tapping one of 
the engine cylinders. An accumulator 
attachment with a ball vaive takes off some 
of the burned gases and delivers them to 
fa reservoir. When a pressure of 75 pounds 
fs reached in this reservoir, no further 
‘gases are admitted. In proportion to the 
amount of gases burned, the amount used 
{for preasure is suid to be so small as to cause 
xno noticeable effect on the running of the 
motor. 

‘From the pressure reservoir the gases are 
Jed through pipes to a control valve at the 
wheel. By turning a handle, the driver can 
apply any desired pressure to the brakes. 
‘The farther the handle is turned, the more 


force will be exerted’on the pistons in the 
brake chambers. These brake chambers 
are located in front of each wheel and their 


pistons are connected with rods that oper- 
‘ate levers connected with the brake drum, 

‘An air brake xystem, it is said, ean be 
installed on pleasure cars as well as trucks 


the hand and pedal 
installed, In fact, 

‘emergency brake is retained 16 
nts due to possible faulty 
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New Snake Tread Conquers Bumps 


IES 


NNING on a remarkable “snake” 
tread that literally worms its way 
around road obstructions, a new 
type of tractor truck recently was demon- 
strated before the joint Military Affuirs 
Committee of Congress. The new tread 
will interest farmers and contractors who 
have to operate trucks over rough ground. 

Another ingenious feature of the ma- 
chine ia ite suspension aystem, which dis- 
tributes the weight of the body and load 
evenly along the tread without the use of 
leat oF coll springs, 


Ingenious Chain Suspension 


The body of the machine is supported 
fat euch aide on a chain, which tranarnits 
tthe weight to pulleys mounted on plungers 
that move vertically, ‘These plungers are 


members may rotate in a horizontal plane, ‘These links are coupled through universal 
thus providing for extreme flexibility. joints and thus are allowed wide latitude 

‘The lower end of the plungers bear on The snake track itself is made up of in movement. Each link of the track 
cross members in such a way that these aseries of links to which shoes are attached. contains a reservoir of oi. 


Open Nation-Wide War on 
Deadly Diphtheria 


EMARKABLE results obtained by the 

‘New York Health Department in stamp 
ing out diphtheria during the past three years 
by the use of diphtheria bacteria as an anti- 
toxin, have encouraged thowe in charge of the 
work to launch a nationwide campaign to rid 
[America of what once was its most dangerous 
child disease. 

During the past two years in every city in 
America, except New York, where the 80 
called Schick test. has been used extensively, 
the average number of cases of diphtheria in 
the United States for the 10 years ending 
1920 was 132,000. In 1921 this number sud 
denly inereased to 149,000, and in 1822 to 
208,000. During the same period the number 
‘of cases in New York City decreased and 
the diphtheria death rate was reduced from 
22 in ‘every 100,000 persons in 1919 to 16 
every 100,000 in 1821. 

‘The Shick testis applied by vaccinating a 
child's arm with a solution containing minced 
microbes af diphtheria. If the skin at the site 
of injection remains normal, it indicates that 
‘the child is already protected by nature against 
: diphtheria, But ifa trace of redness appears 

from 12 to 36 hours after the “‘vaccination” 
and there isa distinet bodily reaction, itshows 
{hat the ehild is not immune. 
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HE increase in the number of fires due 

to gasoline has led a Los Angeles oil 
concern to complete a tank truck said to be 
absolutely explosion-proof, 

‘The new truck has been pronounced the 
ssafest_on the streets of Los Angeles by 
Fire Chiet Todd. It has three compart- 
ments, each of which is equipped with a 
dome’ cap in which ix a plug of fusible 


entering the 
mes cannot Pass 
wat surrounds the 


lamp ean Ur 
out through the sereen 
lamp. 

Should # fire occur at the rear of the 
truck, a fusible link ina chain will melt, 
‘causing all valves to be automatically shut 
of. 

‘The opening of the rear door short cir- 
cuits the current for the engine and thus 

without shutting the 


Novel Typewriter Built in Units 


N_ INGENIOUS demountable type 
writer recently perfected permits the 
‘use of carriages of varying lengths on = 
single machine, and the interchanging of 
‘the parts of several 
machines, Easy dis- 
assembling provides 
a ready means of 
cleaning the work 
ing parts, 

By pulling out a 
locking member, the 
frame of the type 
writer ean be lifted “ 
from the action unit, 

‘exposing all _work= 
ing paris. By re 
leasing two catches, 
the carriageand rails 
ean be removed and 
longer rails and a 
onger carriage sub- 
tituted. Thus a 
ingle machine will 
suffice to type wide 
charts and ledger 


sheets as well as ordinary letters. Should 
fone part of a machine become worn out, a 
new part ean be substituted easily. 
The new invention is designed to pro- 
a time and 
money saving acces 
sory for the up-to- 
date office. 


(7a. 


Thowine tat let) how the 
Carriage is easily removed 
eal peg geen 


Gnd how the frame of the 

fnachine is lifted from the 

Setion unit, exposing work= 
‘ng parte 


Rotor Winding Formed of 
Single Copper Sheet 


"To BLIMINATE the loosening of the 
‘cross. barr 


motors, @ Milwaukee, Wis., concern re- 


¢ 


cently" manufactured’ a 
rotor, the entire winding 
of which consi 
single sheet of 

In the ordinary ty 
rotor, each cross bar is 
individually joined to end 
rings, thus 
making @ 
number of 
joints that ff 
often have a | 
tendency to 
Toosen, 

In the new 
rotor the en- 
tire winding 
consists of a 
single sheet of 
copper 
punched 
‘across in such 
‘a way as to form a series of protruding seg- 
ments. These segments are twisted so that 
‘when the winding is wrapped around the 
Core, they will fit into the rotor slots, 

‘After wrapping, the two loose ends of the 
copper sheet are silver welded and the joint 
is then rehardened to restore the copper 
that has become softened in the welding 
process, The sheet is machine wrapped, 


= 


Rotor winding cut from 
"one plece of copper 


Machine Fumigates Leaves 
of Books Automatically 


GALVAGING books that have been ex- 
posed to contagious diseases may be 
posible soon as a result of the recent in- 
‘vention of a book fumigating machine hy 
R. Oldham, of Salt Lake City, Utah. This 
machine aitomatically exposes the entire 
Book, page by page, to the action of germ 
killing fumes, 

‘A book is dropped through a trapdoor in 
tthe top of the fumigating box, in such a way 
that the two covers of the book rest upon 
‘supporting lugs, allowing the leaves to hang 
‘suspended against operating rollers. The 
entire box is then filled with fumes and the 
‘operator, by turning a crank, sets the ma- 
tchine to the proper size and causes the 
eaves to be moved from one cover to the 
other until all have been separated, ‘Thus 
the fumes completely penetrate the book. 


_ DUST—Where 
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s F rom 


inch of air 

breathed by per= 
‘sons on the Eastern 
coast, there are all 
the way from 5000 
to 49,000. particles 


I. EVERY cubic 


of dust. Uncle 
Sam's Weather 
Bureau has just 


‘counted them, 

Our atmospivere is 
always loaded with 
dust, Without 
‘dust to reflect sun- 
light we should have 
no gorgeous sunsets, 
no twilights, no 
scenic mountain 
haze, Without 
dust there would be 
almost no clouds, 


dust particles 
the centers 
about whi 


ure in the 
denses, 
‘Where does all 
the dust come from? 
Ts most spectuc- 
ular source is the 
‘duststorm, in which 
the soil of dry lands, 
picked up by high 
winds, is carried 
overland’ for malles. 
Scientists have just 
discovered that in 
vat Duastfall 
2,000,000 tons of Colorado, Wy- 
‘oming, Kansas, and Nebraska aoil was lifted 
thousands of foot, carried eastward by a 


terrifie windstorm, and deposited in the 
region of the Great Lakes and the St. 
It fell in the 


Lawrence drainage system. 
form of dust particles 
during a snowstorm 
that Tasted only two 
dayet 

Imagine a. freight 
train of 40,000 cars, 
each of 50’ tons car 
pacity, and all of thera 
Toaded with dust, and 
you have an idea of 


A sorreous sunset such as this ie made 
umosphere, reflecting sunlight 


the enormous quantity of grit that fell in 
that two-day storm. 

‘These astounding facts have been re- 
vealed in what probably ia the first analysis 
of its kind in America, made by Pro- 
fewsor Erie R. Miller and A. N. Winchell 


possible particles in the 
Withou 2 Thouid Rave ne twilight 


SSS ci's tat coups >a 


HERE THE MOISTURE IN THE AIR 
TURNED TO SNOW AND CARRIED 
‘THE DUST TO EARTH \ 


of the University of 
Wisconsin, 

In the city of 
Madison, Wis., the 
dust “deposit aver- 
aged about 28 tons 
to the square mile, 


an amount that 
would fill 280. or- 
dinary automobile 
trucks, ‘The par- 


tiles were 0 small 
that they could not 
be seen with the un~ 
aided eye. 
Sweeping over 
Colorado and Wy- 
‘oming, the destruc- 
tive wind in some 
places attained a 
velocity of 74 miles 
an hour, Whirling 
snow, dust, and 
sand halted traine 
in Colorado, In 
‘two days the storm 
reached the Great 
Lakes region, pre- 
vailing. as far'south 


ax Little Rock, 
where dust sifted 
into offices, covering 
everything. The 


hhaze was observed 
fas far east as Nash 


(© Btn Gatewny ville, Tenn., and 
Columbus, Ohio. 
‘This dustfall is 


said to havebeen the 
greatest of its kind ever recorded 
Volcanoes are another source of the dust 
in our atmosphere, The great Krakatoa 
‘eruption near the island of Java in 1885, 
for example, hurled fine dust 80 milesintothe 
air, to be carried around the earth sev- 
‘eral times by winds of 
‘the upper atmosphere. 
Man, too, ha a part 
in filling the air with 
dust. Every time we 
light a furnace fire, we 
start myriads of dust 
particles flying upward, 
never 


the dust was whi 


the “Great Dustfall of 1929." Picked up from Western plains by 
ited eastward with the clouds, and tally dropped se'ensth with snowfall 


1 terrific windstorm and carried 
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Yucatan—Egypt’s 
American Rival 


Scientists Seek to Decipher 


Lost Maya Language 


ALT, THE sight isa model restoration of what 
fs believed to be an ancient Maya temple 
lunearthed in the ruined city of Chichen Itza, 
Yucatan. Notice the pyramid. construction of 
the massive foundation and the highly developed 
larchitecture, espe 
Gially in the Torr 
of the arches. Thi 
model stand in th 
‘American Muse 

of Natural History 


TTEMPTING to 
decipher ancient 
Maya picture writings, 


‘analyzing the 
speech of a full Blooded 
Quiche Indian, a direct 
dencendant of 
Mayan. In the in 
ent, knowa as a "ky: 
iopraph,” the Kndian’s 
voice sounds pase 
through tubes connect: 
ing his mouth and nose 


Indian, as recorded by the kymograph, above. 
pictures the variations in voice Vibrations in speaking a word. cover the long sought key to the Maya language 


DIGGING in the ruins of two tong forgotten 
sities on the Yucatan peninsula of Mexico, 
American’ archeologists expect. soon to unearth, 
secrets of a remarkable ancient Maya civilization 
that flourished on the American continent hundreds 
fof years before the Christian era, surpassing ia 
importance the recent discoveries in the Valley 
fof the Kings in Egypt. Meanwhile, 
Dr Gates, president of the 
Maya Society, is conducting a search 
y to the ancient Maya 
picture writings 
Eaypt's archeological rivals are the 
citier of Usmal and Chichen Itza. 
‘Curious stones, clay figures 
golden bella, weapons, and. 
‘chairs are plentiful, giving 
tevidence of an older civit 
{ization than that of Luxor 


‘Each line steond. ‘By these word graphs Doctor Gates hopes to dis- 


58 


Bank Has Armor 


ed Limousine 


‘OR transporting bonds and large sums 
of money, a California has 


that to all appe 
Timousine, but actua 


tly placed in service an 


ina heavily 
moving safe, 

‘The tonneau of the car is made of steel 
plates that will resi rifle and pistol bullets 


Only one entrance is provided. What 
‘appears to be a door on the left side, where 
robbers naturally would attempt to enter, 
is w decoy. 

In the piace usually taken up by the rear 
seat isa built-in safe. The bank messenger 
site on a small seat in front of the safe 


d| 


Novel Hand Tool Tests 
Hardness of Metal 


HANDY new portable tester for 
determining the hardness of metals 
‘used in industries is a miniature of the 
standard tester. In it a steel ball is forced 
against the surface of the material under 
test, producing an indentation, the area of 
yrhich ig an indication of the degree of 
One of the jaws of the instrument is 
equipped with an anvil, while the other has 
arigidly fastened ball of 3/32-inch diameter. 
When a lever above one of the pincher 
arms is depressed, these jaws are brought 
together by the hand power transmitted 
through a regulating spring. While the 
lever bears directly on one arm, the spring 
bears on the other. This is necessary since 
‘the presture on the material under test 
‘must be constant. 


within easy reach of a number of armor 
protected portholes through which he ean 
fire at any assailants. ‘The glass used in 
the body is made of bullet proof glass, 

Should anything happen to the chauffeur, 
the mewenger within can still control the 
cear by means of secret switches located in 
front of his bucket seat. A separate brake 
system is also provided for his use, 
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Solderless Faucet for 
Oilcan Easily Made 


GOME, years ago HB. Killer, of Los 
Angeles, Calif., was fillingsa lamp from 
1 five-gallon ean of kerosene, The result 
was, as usual, some oil in the lamp, some 
fon the outside of the can, some on the 
floor, and a little on his elothes. He de- 
cided that if a faucet could be invented 
that could be 

attached to a 
can when full, 

‘would save 
a great deal 
af ‘time and 

A letter- 
file in which 
the paper was 
neatly punch- 
ed by means 
of a bevelled 
point gave 
him an idea, Could a tin ean be perforated 
by the faucet iteelt? 

After experimenting with.» good many 
models, he found a bevel that cut the tin 
neatly and quickly, and that might readily 
be sharpened by filing its edge, 

He placed a spiral flange on his cutter, 
and the rough places on the perforation 
facted as a screw-thread by means of which 
the flange could be forced inside the can. 
Next to the flange was a rubber washer, and 
outside that a nut, by which the washer 
could be tightened against the exterior of 
the tin. This makes the solderless faucet 
tight even against gasoline 

It is claimed that several oll companies 
are adopting the device, 


How faucet ie inserted 


Tar Paper “Nailed” by Vulcanizer 


"TO FACILITATE the laying of tar 
paper without nailing, M. L. Beeson, 
of Los Angeles, Calif., has invented a 
handy little machine that wutomatically 
vuleanizes the sheets to gach other and to 
the roof. 

‘The sheets are Iaid s0 as to overlap, the 


_ 


joints being covered with a coating of 
liquid tar. ‘The machine, which is heated 
to 600 degrees by an electric resistance coil, 
is maved along the joints, causing the 
sheets to adhere to each other and to the 
roof, whether the material in wood, con- 


crete, slate, or tin, 
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Amateurs Can Build 
“Stove Pipe” Telescopes 


‘Homespun Astronomy 


How the eraters of the moon appear 
in the "big eye” of a powerful telescope 


‘OMESPUN astronomy for us all 

"That's the aim of little group 

of industrial workers in Springfield, 

ho have just succeeded, where experts 

failed, in bringing the fascinating 

science of the heavens down to earth and 
popularizing It. 

Tt has remained for these 14 men 
mechanics and one woman stenographer 
to drag. the wonder-revealing reflecting 
telescope out of exclusive observatories 
and to make {t available on every hilltop 

‘They have done it by conquering the 
areateat obstacle in the way of amateur 
{stronomy-—the telescope. A powerful 
tutonomical telescope is a costly” instru- 

‘manufacturing “methods 
ble to bring it 

erage mat. 
“AIL right, then,” said these folks {rom 
‘tate; “welll make 
‘our own telescopes.” And they made them 
~atrange instruments that look like stove 

pipes, water pipes, and dishwashers, 

But the blamed things work! 

Today. the 15 would-be astronomers 
ranging in age {rom 19 to 67, and most of 
them boasting a district school education, 
fare unlocking the mysteries of the heavens 
with homemade toolst 

Here's how it came about: 

‘Three years ago. Russell W. Porter, an 
astronomer, returned to 


A telescope is really just_a big eye. 
While the pupil of an ‘unaided eye re: 
ceives a bea of light only one tenth 
ff an inch in diameter, the conc 


‘a beam 2500 times greater 


tonian reflector were pictured on the black- 
board and explained by Porter like this: 

“"Telescope’ sounds too highbrow. Let's 
call our instruments the “big eyes.” For, 
after all, a telescope is nothing more than a 
reat big eye—a concave mirror fastened to 
4 board—to help us see distant objects.” 

‘The mountings devised for the “big eyes 
were ingenious. Some of the men made 
their stands from barrels filled with sand or 
‘castings; some used boxes; still others made 
wooden pedestals. 

Grinding the reflecting mirrors was ac- 
complished slowly by rubbing two pieces 
of plate glass together. The top piece of 
tlass gradually became concave and the 
bottom convex. Delicate measurements 


‘A stove pipe? Guess again. This, 
Strange. looking instrament is a 


Powerful homemade telescope, shown 
‘with its creator, Oscar Marshall 


were made with painstaking exe 


Springfield after an absence of 
many years devoted to astro- 
nomieal work in the north 
polar regions. He found many 
of his old friends interested 
in his work, They wanted to 
Knew something about the 
mysteries of the heavens. 
But they had no instruments. 

“Let's make them," said 
Porter. 

‘The president of one of the 


city’s large industries, an 
amateur astronomer, added 
encouragement by turning 


cover to them part of a base- 
‘ment in one of his buildings 
for a workshop. Under the 
direction of Mr. Porter, the 15 
fledgling astronomers worked 
night after night, grinding 
mirrors and mounting their 
instruments, 

‘The principles of the New= 


Springfield telescope makers am 
top of one of the 


ed at the 
rcen Mountains for a night 
Of exploring the heavens 


actne=s 


‘mirrors range from five to 
10 inches aperture with focal 
lengths of about eight times the 
diameter. The complete instru- 
ments cost less than $30 each, 
Completion of the instraments 
was just the beginning in the tele~ 
ype makers’ interest in astron- 
There followed nights of 
vtion, when they” would 
‘camp on some mountain 
top to get a close-up of 
‘moon and stars, 
Homespun astronomy 
that's their hobby. 
‘They tell the world it’s a 
science of wonders, avs 
able to any man who will 
jump technical barriers. 


At left: A. sixcinch 
rellector_made by @ 
Springfield woman 
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Storing Half a Million Tons of Coal 


Amateur Camera Men Can 
Make Their Own Movies 


‘OTION pictures said to be equal in 

‘quality to those seen in theaters 
AVE can now be taken and projected 
by amateurs in their own homes. A well 
known manufacturer has just announced 
the perfection of a complete movie outfit 
for amateurs consisting of an inexpensive 
motion picture kodak almost as simple in 
operation as the ordinary camera, and a 
projector for home use. 


Sixteen Pictures a Second 


‘The camera weighs only seven pounds. 
Its special lens en: 

made under poor li 
will take 16 pietures a second. 

‘The film for the new movie outfit is 
ouch smaller than standard films. Four 
Inundred feet of it is equivalent to 1000 
feet of standard reel, It is noo-inlam- 
rable, and therefore safe to use in homes 
find schools. 

'A coating of special emulsion permite a 
direct poritive to be made from the film, 
thus effecting @ great reduction in cont. 
Films after exponure are sent to the kodak 
company for development. 

“Motor driven, the projector that throws 
‘the pietures onthe screen is automatic in 
operation, the only attention necessary 

the threading of films on the ma- 
chine. A 400-foot reel lasts for 16 minutes. 

‘Arrangements are being made to reduce 
standard films for use in the projector #0 
that profess'onal as well asamateur pictures 
may be shown in the home. 


‘Nearly hal 
Feceiving hoppers beneath the track, is carried up by 


Ta contained im this vast storess 
‘huge conveyors and 


a the top of th 


from railroad cars into 
we continually rising piles 


Walls Built « of Concrete “Lumber” 


Erecting wall of concrete boards 


NEW kind of concrete “lumber” now 

manufactured in southern California, 
in being used successfully to replace wood 
for building. 

The standard size of a board of this type 
is 24 inches in width and 814 feet long. 
Each board has a three-inch conerete stud 
ding along each edge to be used in joining 
‘The outer edges of the studs are grooved #0 
that they will mesh tightly with each other 
when shackle bolts are fastened through 
the holes. These holes oceur every foot 
along the studs. 


“Board” Has Steel Core 


Boards and studs are cast together in a 
ingle form. Each board is reinforeed by a 
frame of welded steel wire and in the center 
of the stud is a one-quarter-inch deformed 
steel bar to which the wire is fastened. 
‘This frame is placed in the form, concrete 
in poured around it, and tamped in place. 
The top surface is then smoothed off and 
the “boards” are allowed to cure for 20 
days 

In erecting walls, the joining bolts ean be 
utilized to hold wooden strips. to. which 
laths may be nailed. Floors are laid by 
placing the boards horizontally. 

This new material has been found 
expecially adapted to the erection of small 
buildings, such as garages. 


New Starter Saves Disk Records 


A STARTING lever for, phonographs, 
which can be adjusted to fit any type 
cf machine using disk records, has recently 
been invented by E. W. Cornell, of Adrian, 
Mich., to provide a means of lowering the 
needle upon the record mechanically with- 
‘Out injuring either. 

‘When the lever is pushed back, eam 
‘operates to raise the sound arm so that the 
needle point will dear the record by about 
alt an inch. 

‘When the starting lever is moved for- 
‘ward, the leverage thus obtained permits 
slow lowering of'the needle, thus prevent- 
ing a careless operator from scarring the 
record. 


Lever is serewed to sound arm 


61 
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Oddities in the News 


TESTS MOTOR IN WATER BARREL 
How a resourceful salesman in Detroit, 
‘Mich,, uses a water barrel as a substitute for 
‘8 lake in demonstrating the performance of 
fan outboard motor for power rowboats or 
canoes. Partly filling a ‘barrel with water, 
he tilts it in a slanting position. Then he 
attaches the motor to a frame in such a way 
that the propeller revolves in the water 


STUDENTS LEARN HOW TO “MOTHER” BABIES 
Modern girl students are learning by practice how to be 
(good mothers. This healthy baby, Jean Cheistie, i thr: 
{ng under the mothering of young’ co-eds specializing in 
home economics at the State College, Brookings, 8. D. 
The college has established a “baby laboratory, 
the student applies her classroom learning in child ‘care, 
child psychology, home management, and infant feeding 


by actually taking charge of a house and real baby. 
Baby Jean has sie “mothers” a term—that means a 
new one about every 14 days 


WHERE TROLLEY CAR SERVES AS FIRE TRUCK 
A novel “fire trolley car” takes the place of a fire truck in 
protecting the hoes of Park Point, a thickly settled 
{bland near Duluth, Minn Since the trolley line extends 


THE ONLY BLACK FACED LION KILLER IN CAPTIVITY 12 miles through the center of the narrow island, all build- 
‘This ferocious black-faced drill, fist of its kind ever captured, is ings are within easy reach. When an alarm rings, a fre- 
one of the few animals that dares attack a lion. He was brought to man-motorman runs the ear out of the barn and picks Up 


Philadelphia recently from West Africa Volunteer firemen along the line 


Sky Police Force to Run 


By Fiorella La Guardia 


Congressman-elect from New York City and former 


Colonel of Aerial Police Reserve 


|HE most effective policeman of the 

future will be, not the beat-walking 

, but an aviator, equipped 

it neceasary, to “run to 

earth” thieves who may attempt to eseape 
with their loot in airplanes! 

Probably not more than five, and cer~ 
tainly not more than 10, years from now, 
the aerial policeman will be so familiar to 
you that you will think nothing unusual of 
his fight across the sky. Strange as it may 
seem, the mind of the criminal works faster 
than does the mind of the law in using new 
developments of science. 

In New York, as in some other cities, we 
experienced a somewhat severe awakening 
to this characteristic of the 
criminal mind. While our 
patrolmen were walking their 
beats as usual, suddenly a 
crime wave swept over the 
city. In broad daylight, 
desperate bandits robbed 
stores and looted warehouses 
in the busiest section of the 

, Tushing away to safety in 

high powered cars. For a time 
we were helpless, but finally ‘ 
‘were able to supply our patrol- 
‘men with automobiles in which 
they now patrol their beats, 
It was not long before the 
‘rime wave abated, 

‘The next refuge for erime, I 
Predict, will be in the air. 
‘Thieves, burglars, and gunmen 
‘will attempt to use airplanes to 
make their getaway. And, 
when they do, I hope that the 
Jarger cities ‘of this country 
will be ready for them. 


Police Now Helpless 


At present, the police of our 
large cities would be practi- 
cally helpless in combatting an 
“aerial crime wave." Take 
‘New York City, for instance. 
‘Supposearobbery should oceur 
land the erook should soar away 
from the scene of his crime in an airplane. 
Although we might be able to follow him, 
‘we could not make an arrest, for it would 
bbe only a matter of a few minutes until he 
‘was in another state. So we must not only 


patrol 
for long. fligh 


establish an sero 
police force with 
Feular “aky beats” 
for patroimen, but 
alo we must change 
four laws 0 that it 
‘ill be pomible for 
tn aerial policeman 
tomake an arrestin 
another “state and 
Hold his tan unt 
the proper regula 
tions for extradition 
have been complied | 
with, 

‘One of the chief 


functions of the aeri- 
al police force will 
be the detection of 
snugeling of auor 
and drugs across t 
Canadian and Mer- 
ican boundary lines. 
Ontheseboundarien 
at regular intervals, 
can be established 
aerial police, who will hover 
‘igh in the clouds, peer down 
Uhrough powerful’ telescopes, 
and spy on lawbreakers in 
time to apprehend them be- 
fore they can get away. The 
Into thi ountty by ciple 
into this country by airplane 
has grown to be a business of 
alarming proportions, and 
look to see the establishment 
of an international aero police 
in the immediate future, 
‘The eventual equipment 
of our aerial police may re- 
semble that recently demon- 
strated at Venice, Calif. There the police 
observer, from his point of vantage high in 
the air, not only saw all that went on below 
‘him, but he was also equipped with a para 
‘chute with which he could descend quickly. 
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Crime Planes to Earth 


police wil 
bbe equipped with machine guns should be 
discouraged. ‘The function of aerial police 
will be not to shoot down eriminals, thus 
endangering the lives of innocent persons 
below him, but it will be literally to run 
down criminals, forcing them to earth st 
the first possible landing. There, the officer 
may have to resort to the use of a weapon 
in order to prevent desperate fugitives 
from making a getaway. 

‘The policing of the air is destined to come 
‘sooner than most of us suspect. Tt will 7e- 
quire a complete revision of some of our 
laws, and for that reason, if for no other, 
certainly it is high time for us to study the 
subject. 


Thickening Muscles Cause 
“Old Age Pains” 


MEDICAL science hae made important 
‘progress recently in determining the 
‘causes of pains most of un experience as 
grow older—pangs of limb and muscle 
usually characterized as “rheumatiem” or 
“neuralgia.” 

“Many of these pains,” says Dr. J, Madi- 
son Taylor, profesor of ‘therapeu 
tics at Temple University, Philadelphia, 
“are not rheumatism or neuralgia at all, but 
a condition in which ‘the fibers of’ the 
rouscles become thickened with connective 
‘tissue, making them less pliant than usual 
‘and pressing them, when moved, on nerves 
that pass through them. 

“Neuralgia is present,” he adds, “only 
where painful points may be found along 
‘the course of nerve, especially where it 
emerges from bone. In the muscles, the 
pain is in the body of the muscle, especially 
Xt the thinnest and most expanded part, 
‘Wherever muscles interlap—at the head, 
neck, shoulder, hip, knee, andenkle—there 
the muscles show the greatest tendency to 


"The best method of dingnocing muscle 

skening ie by pressure of expert finger 

tips, which can detect whether there are 

painful pointe along the nerve couree.‘The 
sr, nd eounteriveation by Veer 

Premure, and counter irritation by 

Ing, but by digestive regulation as well.” 
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BENNY LEONARD 


A 


1. raise my right forearm, warding 
off the thug’s knife arm and pressing 
‘against his descending wrist 


By Benny Leonard 
World's Lightweight Boxing Champion 


OBODY Is immune from the attack 
of the hold-up man, In New York 
State alone there were more than 

2000 convictions for assault last year 
It is because that danger is ever present 
that I have devised a simple yet effective 


‘method of self defense which should stop 


sional thugs a 
and the knife. 

‘The two general methods of repelling 
assaults with these weapons depend for 
their success on how quickly the vietim ean 
judge at which part of his body the thug is 


2. Next, I lock his upeaised arm by 
passing tay left arm around it and 
‘grasping my own right forearm 


aiming his weapon. ‘The blackjack usually 
fs directed at the head, the knife at the 
throat, and the pistol at the abdomen. 

‘The’ best defense against the blackjack 
‘or the knife is this: 

First, raise your right forearm to ward 
off the descending weapon arm and press 
‘against the attacker's wrist. Quickly pass 
‘your left forearm around his upraised arm 
and grasp your defending right forearm 
with the fingers of your left hand, thus 
locking his weapon arm in your two arms. 
Now, by pulling his arm toward you and 
bearing down upon it with your weight, you 
will find that you hold your assailant 
powerless. Sufficient pressuire applied will 
break his arm, 

‘The success of this counter attack de- 
pends on how quickly you ean gain the 


Tells of Science 
of Self Defense 


3. Finally, 1 break his locked arm ‘by 
Dressing on it, using the full weight of 
my body to apply the pressure 


hold. The strength of your assailant 
‘counts for little. 

‘Should the attack be directed at the 
lower part of your body, grasp the wrist 
holding the weapon with your left hand, 
stepping toward the attacker with your 
Fight foot, ‘Then draw the weapon arm 
forward, advance your left foot and force 
the attacking arm under your right armpit, 

ross your chest, locking it by pres 
sure applied by your upper right arm. 
By pressing sharply upon the thug’s arm 
with both hands, you can readily break it 


portions of the body. 
foot work in order to step out of the line of 
fire while grasping the wrist with the left 
hand preparatory to breaking the arm, 


‘This requires rapid 


Fire Department Wrecker Rescues Horse from Sewer 


AFTER spending 20 hours in u sewor 
into which he had fallen, “Mike,” 
veteran city service horse of Newark, N.J., 
was rescued recently through the resource 
fulness of firemen and street department 
employers, 

To save the horse, the rescuers had to 
tear up a large section of pavement, dig 
down four feet and break a hole 10 feet long. 
by four feet wide in the heavy brick roof 
of the sewer. 

When he fell into the manhole, ““Mike’” 
ndered through the sewer for about 10 
‘For eight hours firemen and poli 
searched for him. When finally he was 
located, and the hole was dug in the sewer, 
hhe was placed in a sling by firemen, then 
hoisted to the atreet by a block and tackle 
attached to a fire department wrecker. He 
was uninjured, but it cost the city about 
$500 to rescue the $250 animal. 


Lining a Water-Filled 


How water in the por 
tthe conerste with whi 
‘carried in 


concrete fe 
IGH up in the Sierra Mountains 
near Placerville, Calif., where roads 
are scarce, engineers working 


on the El Dorado water power project 
have solved the problem of transporting 
materials by the adoption of big steel tubs 
fas carriers. ‘The tubs are used as barres to 
carry concrete with which an old 25-mile 

al is being lined to serve as a power 
ditch. On account of the Inck of roads, the 
‘water itself in made to carry the materials, 

‘At the upstream end of the diteh a large 


crusher js located. Sand from this plant 
is put.into the tubs and they are sent 
whirling downstrea:s to the point where 
the material is needed. 

When the tubs are emptied, they are 
floated down to a derrick fixed at a point 
where the ditch is cromed by the main 

Here they are hoisted out of the 
id taken back to the crusher by 
motor truck. 

Two hundred of these tubs are being 
used on the job. Each has a carrying 


Machine Fills and Seals Envelopes 


MAILING machine that handles two 
inserts or inclosures, inserts them in 
fan envelope, and seals the envelope ready 
for the mail at a rate of 4500 letters an 
hhour, is the result of 11 years’ work by 
Charles L. Lovercheck, of St. Louis. 


‘The envelope is picked up by a clamplike 
device placed at regular intervals on an 
‘endless chain. Operating at the same rate 
‘of speed is « twofold device that draws the 
two inclosures together at the center of the 
ie. Mechanical fingers, moving back 
‘and forth, then insert 
the folders in the en- 
velope and it passes 
on to be sealed and 
counted by a register, 
which is tripped by 
the filled envelope. 
Power is obtained 
from a small moter. 
It is eatimated that 
the machine does the 
work of 10 expert 
filers and makes pos- 
sible quantity letter 
production. The pic- 
ture at left gives a 
clear idea of the ma- 
chine’s progressive 
‘action from the start 
to the finish, 
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Sluice 


capacity of 3000 pounds, and when fully 
loaded, floats about eight inches out of 

The feat of lini 
crete while water 


semicircular steel form fitted along the 


‘edges with a slotted shoulder. By means 
of thumbscrews at the slots, each strand 
‘of the reinforcing mesh in the slab to be 
made is firmly held in place against the 
form. The forms are stationed along the 
banks of the ditch and gunite is shot onto 
them to a thickness of two inches. 

The form and its concrete slab are then 
lowered by derrick into the water-filled 
ditch. "When the slab is in place, the wires, 
are released at the thumbscrews and the 
form is lifted clear, leaving the slab in 
place. 


Forms Float to Next Job 


‘The forms are then floated downstream 
fon a barge to another derrick, where 
are picked up. ‘Then they are used 
in the same way 

The sections of lining 
spacer blocks at a fixed 
previous section, and after several hundred 
feet of section ‘linings is put down, the 
water is shut off temporarily and gunite is 
shot i sections, 
making a complete conerete lining in the 
ditch 


Editor will be glad to supply, 
possible, the names and 

addresses of manufacturers of devices 

mentioned in this iesue. 
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Mermaid Swims in Safety Hamiesy 


- Water Suspenders, 
Fishing Balloons, 
Are Novel Summer 
Sport Inventions 


LL, set for @ high dive! Timid? 
Not a bit. This Atlantic City 
‘bathing beauty as donned safety 
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" The World’s Largest Photo 


How Famous Sculptor Will Use 
Granite Cliff as Sensitized 
Paper in Carving 
Confederate 
Memorial 


HE world’s larg 
feat photograph, 
projected by the 


world’s largest projee- 
tion lamp and. printed on 
the a side of Stone 
Mountain, Georgia, the world’s 
largest monolith. 

That is the stupendous project to 
be undertaken early this summer by 
Gutzon Borglum, the famous sculptor. 

feat will be attempted ax 


tain, a sheer granite clif about 900 fect 
and 1200 feet wide. By means of the photo: 
graph, the artist will obtain the correct propor 
tions for his colossal figures. 

When finished, the memorial will show the 
Confederate army—infantry, artillery and cay 


methods et 
loyed by the endinesy photegrapker 
The black night will be the sculptor's dark- 
room; the granite face of 
the cli sensitized 
“paper.” Where the ordi- 
nary photographer uses 
sumall quantities of develop- 
ing chemicals, the sculptor 
will use barrels of i. 
Borglum has already set 


up his projection machine at 
the base of the mountain, 
700 feet from the spot on 
the cliff where the figures 
will be carved. This lamp 
uses a alide five eighths of 
an inch in size, but throws 
the figures in large detail on 
the olif, 

Because of the upward 
projection at an angle of 
about 45 degrees, the huge 
figures will actually be dis- 
torted on the cliff. Yet this 
very distortion 


morial. At the te 
the’ projection machine 


them appear in correct pro- 
portionstospectatorsbelow. 

With his projection ma- 
chine ready to throw the 
images on the face of the 
lif, Borglum proposes to 
lower men down the moun- 

: ‘at night with 
arrels of nitrate of 
Silver. ‘This will be poured 
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will descend the face 
‘of the rock by cable and carve out the 
figures thus photographed. 

No attempt will be made to photograph 
the entire work at once. The plan is to 
make a series of photographs, each 110 feet 
high by 220 feet wide, projecting only part 
of the photograph at a time. 


On a Mountainside 


Sketching thenine-foot 
Gene Robert E- Lee om 
he face ef Stone Meuntain 


"The huge figures will be visible for miles 
and will rival in colossal sculpture the 
Sphinx of Eeypt 

‘The most difficult problem in the huge 
tanle of carving the side of the mountain 
was the figures outlined. ‘The 


suse he would be #0 clove to the face of 
the rock that he would lack perspective, 
‘The plan to photograph the figures on the 

itself was evolved to solve this 


Steel Mattresses to Preserve Automobile Highways 


ised as, reinforcements for conerete i 
employed te 1 
the cracking of the pavement due to set 


Cur frames resembling mattreses 


changes in temperature. 


How Concrete Form Is Used 


In building a road by the new 
the old roadbed is first excavated to 
of eight inches, then rolled smoot! 
Felnforcing form, consisting of steel bare b 
together with wire, is assembled on the job 


forms a framework 10 feet long, eight feet wic 


and six inches deep. The form then is 9 
upon the previously constructed road 
conerete mixture is poured in on 
the surfacing completed as in, the eave « 
inforced road. 

‘Thus the steel takes up the str 


ine tha 


were taken up by the concrete and that a 
have caused very severe fractufes, Increasing the 


cost of maintenance. 

‘The completed highway consists of 
reinforced concret 
roadbed will not cause the slabs to = 
depression thus formedj-it—ie-claimed, 


the roadway. This method of ex 


rent 


ng 
of the roadbed and expansion resulting from 


a depth 
The 


bs. A slight settling of 


since the 
steel framework acts as’a supporting beam ac 


ze. | 
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Scientific Aids for the Housewife 


Lightly capped preserve 
Slip readily anes Wins tesa oped 
‘neath the jar ‘produced sucks air From the’ 
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Our Radio Editor Announces 


America’s First Radio 


Telephone 


Exchange 


Reflected Waves Promise Better Broadcasting 
By Jack Binns 


‘own erystal detector sets, got the 
surprise of their lives recently. 
Clearly and distinetly they heard. broad 
casting station KDKA in Pittsburgh, 
‘more than 125 miles awa; 
For days the apparent 
if long distance broadcasts with sets sup- 
poted to have a range of only about 25 
miles, thrilled and mystified the Cleveland 
fans.’ And then the secret leaked out, It 
‘was this: 
‘They were hearing the Pittsburgh sig- 
nals, surely enough; but they were hearing: 
these signals reradiated to them by a new 
radio station located in Cleveland—the 
first real radiotelephone exchange! 


A Way to Saner Broadcasting 


‘This incident reopens the possibility that 
radiotelephony eventually may supersede 
‘our wired telephone system, and that 
private radiotelephone conversation may 
be attained at last, And, more than that, 
itwuddenty unfolds a pathway toward sane 
radio browdeasting development on a 
national basis—the broadcasting of a single 
program throughout the country from 

‘one centrally located 

How? Simply through the discov 
ery of asuccestful means of reradiating | 
‘oF relaying radio messages from one 
broadeasting station to another, just 
‘as a branch telephone exchange relays 
Jong distance messages from a central 
toll station, 

‘The new radio achievement devel- 
‘oped from a series of minor experi- 
ments that began six months ago, when 
engineers of a large manufacturing 
company that operates a series of im= 
portant broadcasting stations, started 
out to find the effect of simultaneous 
radiation of a program from Pitts 
burgh on two different wave lengths. 
At ubout the same time this company 
‘decided to construct another broad- 


Re fans of Cleveland, Ohio, who 


Work on this station was going along 
paral when the engineer in charge had 

“Why not reradiate and relay ow 
ator Pittsburgh wave from this 
station?” 

"The idea was adopted. ‘The necessary 
receiving equipment was installed at 
Cleveland, ‘and was connected with the 
modulating system of the new Cleveland 
tranamitter. 

“The result was the surprise for Cleveland 
fans already mentioned. 

Just what is the immediate significance 
of this achievement? "We ean find. the 
aanewer, perhaps, by considering all pre- 


‘The best illustration is the method by 
which the Prineeto 


Before the voices of the crowd and the 
announcer at the game could be radiated 
‘at New York, they had to be carried one 
third the way across the continent by 
specially prepared long distance telephone 
toll lines. These vocal sounds had to be 
amplified first at the playing field, then at 


‘A reflector of this type at Pittsburgh 
thas made possible the new radio exchange 
at Cleveland, Ohio, where messages radi- 
ated from Pittsburgh have been received 
‘and reradiated with surprising success. 


Jack Bina, world's most popular writer on 
Popular’ Science Manthiy” 


about six repeater stations in various cities 
between Chicago and New York. And, 
finally, to insure perfect results, no less 
‘than three pairs of eros country wires had 
tobe reserved-one for actual use, a second 
as a standby in ease of emergency, and 
the third for the exclusive use of control 
operators. 

Now, at a single stroke we have a new 
agency for linking our radio broadcasting 
tions and it is here that the value of 
second development comes in, I refer to 
the recent remarkable experiments by 
Marconi with reflected wave telephony. 


Directing a Radio Beam 


Instead of radiating the controlling wave 
in every direction, why not use the greater 
directional efficiency of reflected waves, 1s 
developed by Marconi? 

‘Suppose, for example, the central station 
directs its’ reflected wave to another sta 
tion on a 60-meter wavelength. The second 
station reradiates it for the benefit of 
radio fans in its territory on a 360- or 400- 
meter wave. ‘There is no reason why this 
second station should not also automati- 
cally control another distant station 
operating with a reflected wave of 
still a different length, relaying the 
program originally sent out by the first 
station. In addition, each of the con- 
trolled relay stations might simultan- 
cously broadcast other programs at 
other wave lengths. In this manner 
Droadeasting could be operated mont 
‘economically. National announce- 
ments could be radiated thus from 
Washington. 

Marconi's system of radio reflection 
‘may be compared to a lighthouse. We 
now that if we place reflectors behind 
a lamp so that its beams are concen- 
trated in one direction, the light will 
reach a great distance. 

‘The same basie principle controls th 
radiation of the electromagnetic waves, 
of radio. Experiments in 90-mile radio 
‘communication between London and 
Birmingham, England, shown 
that reflected radio radiation triples 
the strength of signals at the receiver. 
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Traffic Light in Glove 


c white gloved 


‘raffic 


Cork Float Controls 
Gasoline Indicator 
on Dashboard 


UTOMOBILISTS now may 
.aw the amount of gaso- 


storage batterieshung 
from the policeman's 


belt, This current line in their cars without the 
led ‘to. two contact necessity of getting out to 

‘on the hand. the gageline indicator spect the gage in the rear of it 

rentred through the recent invention, 

rlfed oy through th invention, 


by a manufacturer of Dayton, 
Ohio, of a visible gage attached 
to the dash near the steering wheel. 

‘The gage can be attached to any make of car, Tt is actuated 
by a cork float in the gasoline reservoir. ‘The rising of the float 
ceauses a piston to push forward a flexible wire contained within 
a hollow tubing leading to the indicator unit, ‘To this wire is 
attached a red ball that indicates how high the float has risen 
‘and hence the amount of gasoline, Adjusting holes in the float 
aarm permit the regulating of the piston movement so as to make 

‘sie of the tank. 
‘The inventor believes that the new device will help motorists 
keep accurate tabs on their gasoline supply. 


fovel Elliptic Truck Spring First U. S. Fleet of Electric Taxis 
Needs No Lubrication ¥ = 


A THREE-QUARTER lip 
spring that requires no lubricati 
‘and is auid to possess wonderful shock ab- 
sorbing qualities consists of two members 
the lower of which has u full set of leaves 
‘and the upper only half a set, all bolted to 
the frame, 


due to loading is absorbed 
rangement of the leaves. 


HE first American fleet of electric taxi- the job from 18 to 20 hours a day. Since 

cabs has just been placed in service two sets of batteries are used, the battery 
in New York City to serve particularly the compartments are specially designed for 
theater district. rapid changing. ‘The cars will have a daily 
leaves _ The operating company plans to work operating radius of about 120 miles and a 
thetruck frame the machines in two shifts, keeping them on maximum speed of 25 miles an hour. 


How tro sete 
are” bolted to 


New Dustless Water Goggles 


(A. NOVEL type of dustless goggles con- 
tains a circular chamber behind the 
lass, This chamber is partly filled with 
‘water se as to wash the inner surface of 
the glass. 
= c When ‘the, elas becomes, fogged, the 
indreds of workmen of Rockford, Uto pull a road scraper ‘sorte sede Bi’ Mene, spleshing the water 
Fike tak ofceaning saalsteamt rough the muddy ream ver the glass. Resuming the erect posi- 
clogged by spring floods, a motor tractor ‘The same tractor can be used to repair ion, the water returns to the bottom of the 
hhas been employed recently by the city highways er push a snow plow. chamber and the fog or dust is gone. 
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Why an Auto Engine Misses 


And How to Put Your Finger on Ignition Trouble when 
Your Motor Stalls—Explained by an Expert 


GNITION trouble is & bugbear that 
hhangs over most motorists, always 
threatening them with the possibility 
‘of a stalled engine on a lonely road. Yet 
ignition trouble is really not hard to 
Jocate and remedy; and it is still 
to avoid ignition defects. 


‘The heart of the systom, of 
course, is the battery. that 
supplies the electric current. 
‘This current passes through 
two electric cireuits—a low 
tension circuit and a high 
tension circuit, connected by 
a magnetic coil. Intercepting 
tthe low tension circuit is the 
ignition awiteh, a sort of electrical 
drawbridge, When it is open, 
nothing happens, When it is 
cloaed, current from the battery 
in allowed to pass through the 
circuit, 

In the low tension circuit also 
are the breaker points-—two points 
of motal that are alternately 
Drought togethor and separated at 
intervals by a cam con- 
trolled by the revolu- 
tions of the engine. The 
breaker points govern 
intervals between sparks 
in the engine cylinders. 

Inserted in the high ten- 

jon circuit are the. spark 
plugs and the distributor 
‘that switches the current to 
‘them in turn by means of « 


to get a clear idea of 
whole system works, 
‘consider the wiring of the two 
circuits as two cireular rnce- 
‘tracks, around which relay 


racers’ carrying electric 
torches travel at lightning 
peed. 


Look at the diagram on this page. Every 
80 often a runner climbs out of the battery, 
dashes, through the breaker mechanism, 
then through the low tension side of the 
coil, and finally through the switeh back 
into the battery, complating the circuit of 
the low tenision wiring. Such a round tri 

made every time the engine, acting through 
‘arotating cam, separates the breaker points. 


From Coil to the Spark Plugs 


‘The trip of each runner is uneventful 
until he dashes through the coil. Here he 
jumps on the short end of a seesaw. As he 
‘does 40, another runner seated on the other 
‘end of the seesaw starts around a.second, 
high tension, circuit at 100 times the first 
runner's speed. When the high tension 
rranner reaches the middle of the distribu: 

really is a rotating 
him to one of the spark 
plugs.” Reaching his final goal—the eylin- 
der—he sets the charge on fire and then 
proceeds back to the coil by way of the 
engine and the frame, as indicated by the 
dotted line in the illustration. 


By Harold F. Blanchard 


BATTERY * ee 


BREAKER 
POINTS 


ERE is 2 novel wiring diagram of a 
typical automobile ignition system, 
showing low tension and high tension cir- 
cuits in the form of two circular race 
tracks. The flow of electric current from. 
the battery is represented by the runners. 
Cut out this diagram and tack it on the 
wall of your garage for future reference. 
It will save you time and trouble when 
Your engine misses or stalls 


That's the whole ignition system in 2 
nutshell. The remarkable thing about it is 
the clockwork precision, the teamwork of 
the runners in the two eizcuits. This is due 
to the fact that the cam actuating the 
breaker points in the low tension circuit 


crounn 
— 


and the distributor brush in the high ten= 
‘sion cireuit, are mounted on the same 
shaft and rotate in unison with the en- 
gine’s revolutions. At the exact moment 
‘that each cylinder is ready for a spark, 
the breaker points separate, causing 
dying surge of current in thelow tension 
side of the coil. ‘This current renets 
magnetically on the high tensios side 
of the coll and creates in it a current 
cof extremely high voltage. The 
voltage is so high, in fact, that 
the current hax no trouble in 
jumping the gap at the spark 
nd whenever it 
juces a spark 
that causes the inition of the 
‘eas mixture in the eylinders, 
‘To avoid ignition troubles, 
the first point to remember is 
this: 
‘The low tension current i gub- 
ject to the same kind of ailments 
fs is a system of house piping, 
only instead of leaky or clogged 
pipes and broken valves we 
Jim the wiring system defective 
Ingulation, short circuits, loose 
‘connections, and dirt for’ which 
to be on the lookout, 


How to Find the Trouble 


When your engine stalle, the 
first thing to do is to make’ sure 
that the trouble is in the ignition 
system, Tickle the carbureter to 
find out whether the gasoline 
is low. Always be pre- 
pared for the unexpected. 
‘Often the simplest 
things prove most unex- 
pected. [ remember onee 
when foot operated (kick) 
switches were popular. T 
was driving along one 
night when suddenly my 
engine stopped. After a 
Jong search for the trow- 
ble, I found that my eom- 
panion- had accidentally 
kicked the switch off. On 
my engine died on alonely 
road one black night because the ignition 
switch short circuited on the instrument 
board. 

If an engine is equipped with a high 
tension magneto, the first thing to do when 
it balks is disconnect the short circuiting 
wire leading from switch to magneto, When 
this is done, the engine must be shut off. 

Inanother case, where dry cells in the too!- 
‘box were used in connection with a magneto, 
it was found that a stalled engine was 
caused by one of the cells coming into con- 
tact with the metal side of the box. 

‘A half-hour drive through a heavy rain 
will cause the engine to stall, due to the 
fact that the moisture permeates the high 
tension insulation. ‘The wiring must be 
thoroughly dried before the engine will run 
again. 

‘Another important point to remember 
when the engine stalls: Be sure the switch 
is on all the way. Some switches appear 
to be on when they are just a little bit off. 
‘Then go over the wiring carefully; fret the 


R 


Yow tension wiring, then the high tension 
wiring.” Look for loose or dirty connec- 
tions, worn insulation, or strands of wire 
out of place. Dirty connections should be 
seraped with 2 knife or sandpapered. Loose 
connections should be screwed tightly. 

Wherever a wire has been wrapped 
around a binding post, be sure that a single 
strand has not gone astray and caused a 
short circuit. Insulation frequently chafes 
through, and the bare wire causes a short 
circuit. ' Feel all wires carefully for bare 
‘spots und tape any suspected places. Occa- 
‘sionally a wire will break within the insula- 
tion. The best thing is to replace it. 


Switch May Cause Stalled Engine 


One glance at the wiring dia 
page 71 will tell you 

ay cause a stalled engine, 
1uspicious of the switeh, itis teed 
plan temporarily to run a wire direct from 
the storage battery, connecting with the 
breaker mechanism’ and the low tension 
side of the eoil 

Dirty connections are most likely to 
occur at the battery, due to corrosion by 
‘sulphuric acid fumes escaping from the 
electrolyte. ‘The remedy is to clean the 
battery connections carefully, wash them 
in ammonia, and coat them with vaseline. 

Loose connections are likely to cause 
trouble in the low tension circuit. Inci- 
dentally, much ignition trouble may be 
avoided by periodically tightening all igni- 
tion nuts. If you discover no loose con- 
nections, the next step is to remove the dis 
tributor cap and examine the distributor 
and breaker mechanism. Usually the 
breaker is right under the distributor 
brush. ‘The distributor should be clean and 
‘dry, and if it is not, should be wiped with a 
cloth moistened in gusoline, 

Have some one turn the engine over 
slowly while you watch the breaks 
mechanism function. On most cars the 
breaker points should separate about one 
ssixty-fourth of an inch or a little less. See 
that the points actually separate and that 
they actually come together again. If the 
car is equipped with an ammeter, it should 
rend “discharge” when the points are 
together and “charge” when they are 
separated: although if the engine is stalled, 
fit in pomsible that the reading will not 
change. 


When Breaker Points Burn Away 


Breaker points’ gradually burn away as 
they are used. Their surfaces become 
jagged instead of smooth. These irregulari- 
{es disturb the adjustment and sometimes 
they wipe out the gap between the points 
completely. Or a little piece of metal may 
break off and lodge between the points, 
short circuiting them and stalling the en- 
sine. 

‘To smooth the surfaces of the points, 
dress them with a fine file or grind them on 
aa fine emery wheel, then adjust them care- 
fully, If the points are too far apart, the 
engine may miss at low speeds or may 
refuse to run at all. If they are too close 
together, the engine may miss at high 
‘speeds, ‘Be sure the surfaces are free from 
grease. 

If the breaker points burn away rapidly, 
the condenser may be defective or loose. 
‘A broken condenser is usually indicated by 
a “discharge” reading on the ammeter 
when all lighting switches are open and the 
breaker points are separated. 

If the spring that holds the breaker to 
the cam breaks, or if the shaft on which the 
‘cam is mounted is loose in its bearings, the 


‘engine may balk. A loose distributor shaft 


hholds it to the shaft, causing a stalled 
engine. The same defect sometimes will 
‘cause the engine to give forth an occasional 
explosion as it is cranked. When the igni- 


Loose 
CONNECTIONS 


‘speepoMereR 
IVE HOUSING, 


tion 


is driven from the pump shaft, a 
breakage in the pump coupling may stall 
the engine. 

Occasionally stalling 
breaking down of a coil. 
low tension cireuit may be in perfect order, 
yet no sparks will be generated in the high 


caused by the 
In that case a 


tension circuit. Even the main high ten- 
sion wire running from the coil to the dis- 
tributor may not supply a spark. 

If the engine stalls because of some 
fault in the high tension system, the trouble 
can be located easily. Be sure that the 
‘wire running from the coil to the distributor 
brush is properly connected and its insula- 
tion is in good condition. See that the 
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distributor apis dry and clean inside ond 
‘out, the brush in place and functioning 
properly, and the cap properly attached. 
Finally, see that wires and’ spark plus 


Causes of Engine Misses 


__A missing engine, infact, almost all other 
ignition troubles, resemble those described 
{or a stalled engine, only the trouble is less 
acute. The most common cause of missing 
isa defective spark plug. ‘The defect may 
be a cracked porcelain or the sparking 
points may be too far apart or too close 
together, or the plug may be coated with 
earbon or oil soaked. "Adjust the points, 
clean the porcelain of oil and carbon, If 
the porcelain is cracked, better buy a new 
plug. Sometimes an invisible hair erack 
will cause the troubl 

‘The quickest way to determine which 
cylinder is missing is to open the petcocks 
co priming cups one by one while the en- 
xine is running. If the explosions in one 
cylinder feel weak oF irregular when you 
place your thumb close to the cup opening, 
fr if no flame is observed. through the 
‘opening, that cylinder probably in the one 
‘that is missing, 

Other causes of ignition missing are de- 
fective high tension wires; high tension 
wires connected with the wrong plugs of 
with the wrong terminals on the distributor 
housing: partially wet wires;_ wet distrib- 
utor; loose distributor shaft; breaker 
points out of adjustment; condenser in 
need of repair, and, finally, a recurring 
short circuit in the low tension wiring or in 
the main wire running from the coll to the 
distributor brush, 

Suppose the insulation chafes off on one 
of the low tension wires and that occasion- 
ally the bare wire swings against the rear 
‘corner of the eylinder block, Whenever it 
makes good contact, it eauses a miss in 
‘your engine. 


When the Engine Lacks Power 


Lack of engine power may be due to weak: 
magnets in the magneto or to a very weak 
battery. Spark plug points or breaker 
points out of adjustment are other fre- 
‘quent causes of engine weakness, The 
right adjustment for spark plug potnts ie 
‘the thickness of a thin dime, 

‘Trouble in the coil or in the condenser, 
for, im fact, any leak or derangement, is 
likely to show -@p as lost power, while not 
‘sufficient to cause a miss. For example, if 
the high tension wires are old, it is possible 
that most of the high tension current will 
leak through the wires to the atmosphere 
and that only enough will reach the spark 
plugs to run the engine feebly. 


Difficulties in Starting 


If the engine is hard to start, the very 
fiat place to look is at the breaker points. 
‘They’ may be too far apart or too close 
together.” The best distance is. sixty 
fourth to one one-hundreth inch. apart, 
Wet wires, wet spark plugs, spark plu 
points too'far apart, distributer dirty ot 
brush hadiy worn are also common eausee 
‘When the engine balks only occasional 
the most ikely cause isa wi 
‘temporary short ci A particle of 
‘metal may short circuit the breaker points 
fora time and this must not be overlooked. 
‘There may be a defect in the breaker of 
distributor mechanism or if the ignition 
System is provided with a safety spark 
i may be short circuited-—a drop of water 
will do i. 


Tune, 1928 a 


New Car Comforts for the Summer 


This new turbine pump for 

Fords assures circulation of the 

water and reduces the possibility 
of overheating 


Clamped to the steering post 
for Fords 
‘ 


‘This condenser fastens to radiator cap and A novel collapsible fabric bucket, with A baffle Wau in this new gssoline filter 
ry ‘anda bail, can be knocked ‘causes imp Ties te drop to the bottom, 
wher"they can De off 


cools the hot engine vapois, returning the 
‘cool coadens"~"" al to the fanie ‘down into a compact roll, 
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Upkeep “Kinks” for the Car Owner 


ARAGE men often say that a ear 
hhas more power when thrown into 
reverse than it has in low gear. 

‘To know whether this is true or not, one 

must be able to find the true ratio of his own 

ear. This ean be done quickly as follows: 

Jack up one rear wheel and divide the 
tire into 10 equal, parts, numbered, as 
shownin Fig. 1. Relieve the hard compres- 
sion of the engine by opening the petcocks 
‘or screwing out the spark plugs, and turn 
‘over the motor with the crank, so that the 
No, 10 mark on the rear wheel corresponds 
-with a stick driven in the ground to act as 
‘a pointer. Then throw the ear into low 
‘gear and turn the crank until the rear 
‘wheel has made one revolution, counting 
‘the turns of the erank and estimating the 
fractional part of the last turn, if any. 

For one popular and much used car the 
Jow gear will be 634 turns of the erank to 
‘one turn of the wheel. Repeat the opera~ 
ttion for all the speeds and the reverse. The 
correct ratio will be found in each instance 
by multiplying the number-of revolutions 
‘of the erank by two, 
since the free wheel 
revolves twice as 
fast ax it would 
normally when two 
wheels are on the 
ground, 

‘A driver who 
knows his gear ratio. 
ean often take ad- 
Wantage of the 
knowledge if stuck: 
fon a very hard pull 
by reversing his ear 
‘and pulling out 
backward. On 
Western des- 
rts many a big 
disabled ear has 
been towed to 
garage by 
ning backward. 
IVER. 


HE vibra 

tion of your 
automobile 
‘bumper ean be 
reduced quickly 
and easily by 
‘the use. of two 


Parone 


4. Replacing piston 


chain, as shown 
in Fig.2, One end of each chain is fastened 
to the chassis frame or extension and the 
‘other to the bumper cross member. 

‘To make sure that the vibration will be 
thoroughly eliminated, take pains to string 
the chains tightly. ‘They sbould draw in 
the cross member of the bumper at least to 
‘the same extent as it bends inward when 
‘vibrating. ‘This inward bend ean be seen 
in the photograph.—F. W. H. 


TTHE nest time you unreel the hose to 
itive the old bus a cleaning, don't make 
the mistake of throwing water through the 
radiator honeycomb from the front. ‘The 
‘small openings tend to break up the stream 
of water into a eee, ‘with consequent 
damage to the ignition system. 

‘The dead grasshoppers 2° beetle snd 


‘rash 
small chunks of mud thal collect in the 
radiator comb should be re! the way 


‘they entered, by washing tije™ out from 
behind with a stream of wate? (Fe. 8). 


2. Chains prevent unpleasant bumper 


Vibration 


‘Then wash the front gently by unscrewing 
the nozzle so as to allow only a sluggish 
stream of water to flow. 

A violent spray of water should never 
be used for washing the outside of an 
automobile, because it is certain in time 
to damage the finish.—D. R. V. H. 


"TO REPLACE « piston in the cylinder 
of an engine is a trying one-man job 
unless some special form of compressor is 
used to counteract the spring of the piston 
rings. A simple expedient for overcoming 
this difficulty is to place an old ring over 


tuprots ners 


7. Crowning lower fan 8 Wheel guide for 
‘pulley Rocking 


the new ring on the piston, as at Fig. 4 
‘The preseure will compress the new ring 
0 that it ean be worked into the cylinder. 
Thie Hite Kink saves both, time and 
patience, especially when replacing pistons 
with some of the patented oil seal rings, 
which are made up of several small rings 
and are particularly hard to manage. 


THE expanding key shown in Fig. 5 was 
T designed to overcome the difficulty 
caused when keys in the Ford rear axle 
come loose and allow the wheel to wabble, 
as well as to expand and take up the slack 
in old worm wheels 

‘The upper detail shows the end of a Ford 


rear axle and a section of the hub, as well 
as the square feather key used. When this 
key becomes loose, it can be tightened by 
expanding it about the center of its length. 
This is done by drilling two cross holes 34 
in. in diameter and about 2 in. apart, center 
to center. The metal between these holes 
is then slit out either by hand or with a 
milling eutter. A hole is then drilled in the 
end of the key for a cone pointed setscrew, 
the end of which should come about the 
middle of the slot. 

It is obvious that after inserting the key 
in place, it can be expanded in the center by 
‘screwing in the setscrew. ‘The key still re- 
mains sufficiently strong, since its shearing 
strength ia far in excess of the driving power 
of the ear.—W. B. B. 


IN GRINDING a small needle valve such 
aa ina earbureter, the stem may be 
Deld in a fixture quickly made from either 
No. 5 or a No, 6 tapered cotterpin. 
‘The pin is drilled and split lengthwise, as 
stom the prongs heing sprung ‘gainat 
lve stem. hy 

peaking” «korea 
tallar “over them, 
‘The tool in rotated 
by. rolling It bee 
tween the palms of 
the hands, (Fig. 6.) 


UTOMOBILE 
fan belts that 
have a tendency to 
“run off" are a 
continual nuisance 
enerally the 
trouble is due 
to defective 
belts oF to the 
pulleys’ being 
‘out of line, The 
belt usually will 
stay on the pul- 
Jeys and give 
no. trouble if 
lower pulley 
is) crowned 
trifle, that is, 
if the diameter 
at the center Is 
made some~ 
what greater 
than the di- 
ameter of the 
edges. 
From an eld 
inner tube cut 
a piece about 34 in. in width. This rubber, 
which should be endless like an elastic 
band, is stretched over the lower pulley 
after the pulley has heen coated with rim 
cement or gasket shellac, as shown in Fig. 7. 
‘Care should be taken to see that the band 
is exactly in the middle of the pulley sur- 
face before the cement begins to dry. Ifthe 
upper pulley causes trouble, it may be 
treated in the same way. 
The rubber will have to be replaced in 
time, but it is easier to apply a new band 
than to replace belt while on the road. 


6 Grinding needle 
valve 


TF, XOU experince iialty in suring 
‘your car accurately when’ backiag, 
notch or other mark made in the under Side 
‘of the rim, as shown in Fie. 8, may help. 
Set the wheels exactly saight and then 
rake the note in the zim dire! ck of 
the steering Post. You ean ther = 
Porition of the wheel more easy 
There iso fixed fevide. 8. Le D 
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Cheap Motor Drives Speedy Sport Boat 


By George Arthur Luers 


Automotive and Mechanical Engineer 


IGHTNESS and speed, cheapness 
‘and simplicity of construction are 
the outstanding features of this 

unique hydrosled. 

Tt is a sport boat the home worker can 
make without any elaborate equipment or 
large outlay for material, and, once built, 
the cost of upkeep is trifling. It can be 
knocked down for transportation in an 
ordinary touring car or even a runabout, 
‘and both Inunched and beached without 
tho use of skids or a marine railway. 

‘The power plant is simply a Ford Gr other 
ight automobile motor. This is used 
because it conta little and can always be 
‘obtained without difficulty, and not be- 
‘cause it is a type of motor to be recom- 
mended for marine purposes. ‘These en- 
fines are available at a cost of from $15 to 
350, depending upon the 
condition, In many cases the 
‘only work required to put one 
‘of them in fair running order 
is to fit new rings and tighten 
up the bearings, 

‘The design is a condensed 
plan of a somewhat similar 
hydrosled made for use on the 
‘smooth waters of the Potomac 
River. That one, i much 
larger, however, and requl 
‘an automobile engine of twice 
the horsepower of the Ford, 0 
that the greater weight makes 
it necessary to. use special 
facilities for hauling out the 
boat at the end of the season 
‘and toring it through the 
winter. 

‘Three men can lift out the 
power plant from this smaller 
hydrosled because it weighs 
‘only about 260 tbs. The hull 
weighs about 200 Ibs., includ- 
ing the seats and acces 
fries. In fact, the boat, 
when disassembled, cant 
be carried in an autom 
bile by the simple expedi 
tent of stowing the engine 
inside the ear and lashing 
‘tho hull to the rear or 
above the fenders. 

‘Twin rudders are used 
hecause some difficulty 
‘was experienced with the 


‘The single step in the bottom is used 
primarily to give room for the power plant, 
but it also follows the marine trend in pro- 
viding a break in which the surface water 
is churned, with the result that the stera 
Hides on bubbles or erated water with less 
resistance than otherwise 


mates besvors Oa sangts: mustinnamn fightteen anf cbealich 
SF constrection without the use of stesm bend = 


of the frame. 


larger boat in an attempt 
to steer it with a single 
rudder. It was found that 


the steering could be cor- 
rected by changing the 
‘engine to one side, but, as 
this would unbalance the 
boat, the twin rudder de- 
vice’ was adopted. In 
thorough trials it proved 
to be very satisfactory. 


‘To cool the motor it is advisable to use a 
‘small circulating pump driven from the 
pulley on the crankshaft. A simpler but 
not so positive a method is to use the 
scoop illustrated to keep a quantity of 
water in the water jacket. A small valve 
in the bottom of the outflow pipe allows ad~ 
justments to be made in the flow to meet 
all possible conditions. The engine should 
not, however, be allowed to run for long 
periods when the boat is not in motion; 
otherwise the water will boil. 

‘The driveshaft connection is modified, 
as shown, to allow a section of steel pipe to 
bbe attached to serve as the tubular pro- 
peller shaft, and a thrust ball bearing ts 
made a part of the connection to take the 
propeller thrust. 

The taoline tank ¢ mounted above the 
engine to provide the necessary. gravit 
feed to the carbureter. Lin 

‘The general construction of the hull is 

‘made clear in the bull dia 
grams and is about as simple 
‘as could be devised, - In fact, 
no steam bending is required 
for any of the surfaces, as 
bent work is usually more or 
leas of a stumbling. block for 
the amateur boatbuilder. It is 
advisable, however, that, in 
framing the hull, the builder 
obtain the assistance of some 
fone who is familiar with boat 
construction, unless he has 
previously done similar work. 

‘The hull planking is prefer- 
ably white cedar in widths of 
10 or 12 in, if boards that wide 
ean be obtained. The advan- 
tage of using the wider plank- 
ing is that it lessens the amount 
‘of calking to be done. All the 
planking should be at least 4 
in, thick. Cypress and spruce 
also can be used for the 
planking, and eypress has 

the ‘advantage of being 
easily obtained and cheap. 
Cypress planking, how- 
ever, should be "4 in. 
thick or more, well sup- 
ported. Tt is. important 
to use only carefully so- 
lected material, and see 
that. the 


sacrificed y vital 
point, as the hull is sub- 
jected to considerable 
strain. 

The planking is run 
longitudini 


making a number of saw 
cuts partly through the 
planking on the inside. 
While this reduces the 
strength of the planking, 
no damage is done to the 
(Turn to page 105) 
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How to Paint Decorative Home Furniture 


By James S. Godfrey 


INTING furniture is rapidly be 
coming something of a national pas- 
time. It is relatively easy to do, 

costs little for materials, and when done 

‘with good taste, adds immensely to the 

attractiveness of the average home. So 

great is its popularity that a considerable 

‘Yariety of new furniture in the 

“white” can now be bought, 

even in department stores, for 

‘the home worker to paint to 

sult himself. 

Chief among the advantages 
of enameling your own furniture 
i that you can finish each piece 
fn the colors and with the de- 
ssigns best adapted for the par- 
ticular room and place in which 
it is to be used. The rich and 
‘original color effects that interior 
Aecorators, obtain for wealthy 
clients by having individual sets 
finished to their own specifica 
tiona are equally at your com- 
‘mand. 


‘Then, too, you can often save 
money by reiinishing old pieces 
that perhaps have been stored 
in the attic for years or have 
‘been tolerated in the living rooms only be- 
‘cause it would cost too much to replace 
‘them, ‘The possibilities along this line are 
endless. One home worker, for instance, 
remodeled an utterly unpromising wash- 
stand, long obsolete, and gave it a vermilion 
‘under coat and a black finish, rubbed down 
to show the glow of the red beneath, trans- 
forming it to a cabinet that has the charm 
‘of an Oriental antique and fs fit for a fine 
reception hall or music room. 

‘Wood or wicker furniture for the porch, 
breakfast room, and nursery almost in- 
variably can be finished in enamel to good 
effect, since the pieces lend themselves to 
light tints and bright ornamentation. Bed- 
room sets and many odd pieces ean also be 
enameled, if the colors are chosen with dis 
cretion, if the finishing is done carefully, 
and the banding, steneiling, or other deco- 
ration well considered and harmonious. 

‘Enameled furniture lends itself naturally 
to painted borders and ornaments. Pro- 
vided the colors are harmonious, it does 


Serving table with black and red decors 
Von ‘on Pompelan blue and geld 


not take much decoration to lend distine- 
tion to a painted piece. 

Otten the style of the furniture suggests 
‘where the color should be applied. "For in- 
stance, the foot of a bed, as at A in the 
drawing) in the lower right-hand comer, 
Iight have flat panels of a contrasting or 


harmonious color, either lighter or darker 
than the body color, as shown. At B the 


flutes in the posts of the dressing table 
offer natural grooves into which to flow 
stripes of color. At ‘edges of ‘the 


can be painted in several different ways, 
‘one of which is shown at D. Other methods 
of lining out and tinting drawer fronts are 
indicated at # and F. 

For more elaborate ornaments it is pos- 
sible to obtain stencils in hundreds of 
different styles and sizes at art stores and 
paint shops. Animal figures for nursery 
pieces, as well as floral and geometrical 
‘motives for general use, can be had. 

‘Transfers, or decalcomanias, as they are 
technically ‘called, can be obtained sur- 
prisingly cheap if purchased 
containing a number of dupli 
‘one design, and to apply them is simplicity 
itself. It is not always eay, however, to 
find a place where they are sold, although 
they can always be ordered by mail from 
the manufacturers. The child's bed shown 
fon another page is decorated with decal- 


Make Your Owen Decoration 


Usually it is better to get up an original 
design and cut a stencil or stencils for it, as 
described in detail in an article on page 78 
of cur February number. It is sometimes 
‘even quicker to transfer the units one at a 
time with carbon paper or by means of a 
pattern to the surface and paint them the 
desired colors, 

‘The more modern styles of painted fur. 
niture often make use of bold and colorful 
‘omaments that are not at all difficult to 
‘prepare. Even a circle can be broken up 
‘with a few lines, as shown above, and de- 
‘veloped into an interesting ornament in the 


new style, provided colors are chosen that, 
g0 well together. 

‘The secret of success in enameling lies 
largely in the proper preparation of the 
surfaces. The unfinished furniture sold for 
‘enameling, or any pieces that the home 
‘worker makes himself, are usually white- 
wood, poplar, birch, gumwood, or other 
close ‘grained’ woods. Open grain woods, 
‘such as oak, chestnut, and yellow pine, are 
hard to finish smoothly in enamel, but are 
‘sometimes used in connection with novelty 
finishes. 

If you have unfinished pieces with which 
to deal, the first essential is to see that the 
‘wood ie a smooth as it can be made by 
scraping und sanding, A little additional 

labor spent in this 
will be more than 
repaid by the time 
saved in later steps, 
fax well as in the 
more satisfactory 
resulta. The ama- 
teur's tendency is to 
rush through the 
preliminary steps. 

‘When you buy 
the enamel you in- 
tend to use, obtain 
at the same time the 
under coat that is recommended for use 
with it. Tt sometimes happens that you 
cannot obtain just the color you desire, 
In fact, some high grade enamels are 
sold in only a few colors, You ean, how- 
fever, tint white, cream, gray, or’ other 
‘enamels with oli colors’ in tuber such 
1s are sold for artist's use. Mix turpentine 
‘with the oil color until itis like a thin paint, 
and then add a little at a time to the 
‘enamel, stirring it well, and testing until 
the tint or shade is what you wish, 

Under coatings are necessary to build up 
‘a good surface for the enamel, which is 
somewhat transparent, and they are, of 
course, cheaper than the enamel, The first 
‘or priming coat ix often thinned with a 
little raw linseed oll. It should be well 
brushed into the wood and allowed to dry 
for 48 hours. 

‘Any puttying that is necessary should 
next be done and two or three more-under 


Decerstions thet take advantage of the 


costs applied, weually at full strength or 
thinned a litle with turpentine, Each coat 
should be allowed to dry at least 24 hours 
and should be sanded lightly and dusted. 
‘The under coating should be approxi- 
‘mately the color of the finishing enamel and, 
(Turn to page 109) 
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Bring Out the Beauty of Your Home 


ELL finished furniture, wood- 

work and floors add materi- 
ally to the beauty and attractiveness 
of your home. You, yourself, can 
easily refinish dingy, shabby, 
scratched wood. Our method in- 
volves practically no expense. All 
you need is a little time—a brush— 
and 


JOHNSON’S 
WOOD DYE 


Johnson's Wood Dye is very easy 
to apply--itgoes on easily and 
quickly, without a lap or a streak. 
It penetrates deeply, bringing out 
the beauty of the grain without 
raising it—dries in 4 hours and does 
not rub off or smudge. 


Johnson’s Wood Dye is made in 
fourteen beautiful shades, all of 
which may be easily lightened or 
darkened—full directions on every 
label. 


FREE—Book on 
Wood Finishing 


This book tells how to finish wood in 
artistic stained and enameled effects. 
Gives practical suggestions on making 
your home attractive, cheery and invit- 
ing. Tells just what materials to use 
and how to apply them. This book is 
the work of experts—profusely illustrated 
—contains color charts—gives covering 
capacities, ete. Use coupon below. 


Our book tells all about floors 
‘and. linoleum. 


Our book tells how to refinish 
woodwork 


about finishing and 
furniture and 
woodwork 


Old furniture can be made to 
harmonize with new by using 
‘the proper finish 


S. C. JOHNSON & SON, Dept. P.S.6, Racine, Wis. 


“The Wood Finlehing Authorities” (Canadian Factory Brantford 
Please send me free and postpaid your book on Home Beautifying and Wood 
Finishing. 

MY PAINT DEALER IS 


HIS ADDRESS 
MY NAME. 


L MY ADDRESS 
es ee 
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Spanning Continent with a Two-Stage Set 


This Novel Radio Receiver 
Contains Bank Wound 
Tickler Coil 


EFORE entering into a description 
‘and giving the hook-up of the 
coupler of my radio receiving set, T 

wish to give a brief outline of what has 

bbeen accomplished with several of these 

‘tuning units now in use, 

Lhave built five of them and they are all 
uniformly good, because all have at one 
time or other picked up KHJ at Los 
Angeles, Calif, from Pennsylvania, 40 miles 
from Pittsburgh. I have heard him my- 
self, with one stage, five times within three 
months. The owner of one set, using two 
steps of audio frequency on six-volt tubes, 
claims to have heard that station at a dis- 
tance of 80 feet from his loudspeaker. 

‘Three of the couplers are being used with 
Lsg-volt dry battery tubes and the other 
‘two with six-volt tubes. 

‘The set cannot be beaten for selectivity, 
I feel confident, and the signal strength of 
distant stations is exceedingly good. 1 
have 100 different broadeasting stati 
‘entered in my own log book, These sta- 
tions are scattered over 26 states and 
Canada, and one station in Cuba. I have 
picked up 30 different stations, one after 
another, in an evening, 20 of these while 
KDKA, 30 miles away, was going full blast. 

‘The accompanying sketehes make only a 
brief description necessary, The rotors 
should be about 34 in. in diameter, and 
the space on each side for wire should be 
about 3 in. wide. The wider rotors do not 
tive ax good results. 

‘The tickler is bank wound with No. 2 
d.cce. copper wire. Put on as many turns 
tas the rotor will accommodate, two layers 
deep, Lhuve found that there is very little, 


if any, difference between coils having 90 
and 125 turns. 
Be sure, however, that your coil is bank 
und: the sketch shows how the winding 
plied. Beginning at the outer edge of 
the rotor, wind two turns; carry the third 


By Loyd B. Gangawere 


turn back on top of und between the first 
two; drop down beside the second turn 
with the fourth; place the fifth beside the 
third, and so on across the one side of the 
rotor. When the middle is reached, the 
wire is cut off and pushed through « hole 
Into the middle of the rotor. 

‘The other side of the rotor is then wound 
the same way, beginning at the outer edge 
and winding toward the center, and the end 
is pushed through another hole. ‘The ends 
‘of the two half windings are soldered to- 
ether. Be sure to wind the second half 
so that the winding will be in the same 
direction as the first when the halves are 
soldered. 

The secondary is a single-layer coil with 
25 turna on each side. The outer ends of 
the wires in each ease are carried through 
holes to the inside of the rotors and are 
soldered to the ends of the short shafts, of 
which there are two for each rotor. The 
fends of the shafts project slightly on the 
Inaide. 


A Good Job of Tapping 


‘The primary consists of an insulating 
composition or shellacked cardboard tube 
‘tin. in diameter, 214 in. long, wound with 
No. 22 dic.e. or s.c.c. wire, tapped every 
five turns. A good job of tapping may be 
made by winding four turns on the tube, 
then laying © toothpick or sliver of wood 
diagonally across the winding and the un- 
‘wound part of the tube, carrying the fifth 
turn over it, the next four under, the next 
‘one over, and s0 on acroms the tube. The 
raised wires will be found very convenient 
for soldering the connections, and the wind- 


ing will be neater and tighter than is possible 
when taps are made by twisting out loop 


In wiring the set, the connections with 
the secondary and’ tickler are made by 
‘soldering springs to the bearing standards, 

While this coupler works very well with 
almost any tickler hook-up, Tam describing 
the hook-up that seems to me to give the 
best results. It is very selective and not 
particularly critical as to either plate or 
filament voltage. With my dry-eell tubes 
Thave used all the way from 15 to 100 volta 
‘across the plate, generally using the higher 
plate voltages on the nearer stations. 

Referring to the hook-up, you will note 
that T have shown a 0005 variable con- 
denser across the primary. This is not 
necessary, but is an aid in tuning. ‘The 
secondary variable condenser has a capacity 
‘of about .0005 mfd. and should have a 
three-plate Vernier shunted across it when 
fine tuning is desired. 

‘The .001 fixed condenser across the 
primary of the first transformer (or the 
Phones, in case a detector only is used) 
seems to be a necessity if you wish to reach 
‘out long distances, while the condenser 
across the secondary is only of slight ad- 
vantage, and may be dispensed with, 

‘As to the arrangement of the set on the 
panel, the builder can suit himself. T have 
mounted several sets without primary con- 
densers on 6 by 24 in, panels, placing the 
coupler at the extreme left of the panel 
‘with the switch on the center line between 
and above the coupler dials. ‘The second~ 
ary condenser is placed about 4 in, to the 
right of the secondary knob, and the rheo- 


stats and jacks occupy the right-hand end 
‘of the panel. 

For any one who wishes to try various 
hook-ups, the two-panel layout shown is 


excellent. It in only a matter of a few 
minutes’ time to change to any hook-up 
desired, as all the needed connections are 
brought out to binding posts. For experi- 
menting, this is just as convenient as a 
board mounted set. 


Rectifier for Charging Radio B Storage Batteries 


By Kenneth M. Swezey 


AVE storage batteries require direct cur- 
rent for charging. In most eity homes, 
however, alternating current is found be- 
‘cause it can be distributed by the electric 
light companies more easily than direct 
current. Therefore those who have radio 
sets or other appliances requiring small 
storage batteries have to carry their bat- 
teries to a charging station, unless some 
provided for rectifying the current 


at hand. 
Rectifiers of the Nodon, or electrolytic, 
type are the easiest for the amateur to con- 


struct, although not very efficient for any 
hut the smallest currents. Radio B bat 
{eries, or other batteries requiring but little 
current, can be readily charged with the 
rectifier to be described. The parta can be 
assembled at small expense and with little 
Aificulty. 

‘The exact size of the parts used is not of 
great importance, but the dimensions men- 
tioned can be followed to advantage. “Ob- 
tain a battery jar or other jar, 4 in. in diam. 
ter and 6 in, deep; one strip each of lead 
find aluminum about 1/16 in. thiek, 2 in. 
‘wide, and 6 in. long; 4 binding posts; a 

(Turn to poge 114) 
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HINK of your 

Radio receiving set 
as a kind of camera 
whose “film” is sensi- 
tive to sound waves in- 
stead of light. 

Developing this 
“film” into real"sound 
pictures” is the whole 
art of Radio usefulness 
and enjoyment. 

For this, no appara- 
tus has ever been 
evolved which gives 
results equal to those 
produced by Magna- 
vox Equipment. 


R2 Magnavox Radio 
(With 18-inch born) 

This instrument is in- 
tended for those who wish 
the utmost in amplifying 
power; for clubs, hotels, 
dance halls, large audi- 
ences, etc. It requires only 
6 of an ampere for the 
field. Price $60.00 


R3 Magnavox Radio 
(With: Linch horn) 
Av ilsrted 
The ideal instrument 
for use in homes, offices, 
amateur stations,etc. Same 
in principle and construc- 
tion as Type R2. 
Price $35.00 


Model C Magnavox 
Power Amplifier 
‘As dlasoated 

For use with the Mag- 
navox Radio and insures 
getting the largest possible 
power input. 
AC-2.G, 2-stage, $55.00 
AC-3-C, 3-stage, $75.00 


Magnavox Reproducers 
and Power Amplifiers can 
be used with any receiving 
set of good quality. With- 
out Magnavox, no receiv- 
ing set is complete. 


| revolutionized Radio” 


The Magnavox Reproducer and 
the Magnavox Power Amplifier 


HE efficiency of Magnavox Radio apparatus 

is best realized by comparison with other in- 
struments constructed on less modern scientific 
principles. 


Magnavox rac cin be ha of sol dats 
feveryichere. Send for copy of wns 


| 
Ps The Magnavox Co., Oakland, California 
‘New York: 370 Seventh Avenue 
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Better Shop Methods 2 


How Expert Mechanics Save Time and Labor | 


Popular Science Monthly 


How I Rose from $2.50 a Week to $300 a Month 


By J. Edgar Mitchell 
Huntaville, Al 


(Awarded First Prize of $30 in POPULAR 
SCIENCE MONTHLY'S Contest, “Hew I 
Gor that Better Joo") 


I MARCH, 


1903, i 

launched my 
career with the 
Central Foundry 
and Machine 
‘Works, an enter- 
prising concern, 
doing a general 
repair business, 
fas well as manu- 
facturing a line 


of woodworking 
machinery and 
gasoline and 
engines. T 

red a8 8 a 
‘ppren- 


tice at $2,560 a week with a $1 raise every 
six months, 

‘My first aim was to be an efficient m 
chinist, and my first job was clea 
foundry castings. Looking ahead, I b 
to wonder how a man could advance, an 


following practi 
still consider valuable in instructing my 
boys today. 
],, Never pay too much attention to 
+ starting and quitting time. I have 
always considered it worth while to get to 
the shop in time to look over and plan my 
‘work for the day and I never neglected a 
job beeause quitting time was approaching. 
2, Show a willingness to do things others 
+ dislike. 
3, Find the quickest and best way of 
* doing things. 


‘Your time fe val- 
able. 
Learn your 
+ jab first and 
then the man’s 
ahead of you, 
You'll be apt to 
gett. 
Never ask 
for a raise. 


fy your: 
self, and your 
employer, if he 
is the right 
kind of an em- 
ployer, will do 
the rest. 
6. Keer 8 
cool head 

atall times. You are certain to be" 
‘ut” more than once. 

‘With these ideas clearly in my mind I 
‘worked and observed as I worked. 

On Sundays I would clean out the engine 
room and keep everything around cur 


alle 


boiler and engine room in tiptop shape. 
The boss liked this and put me in full 
charge of engine and boiler. However, I 
hhad to do this work on Sunday. 

T decided to paint the boiler front and 
all pipe lines one Sunday and when I got 
to the engine room, with a gallon bucket of 
paint on the ladder and the ladder on an 
oily floor, everything was blank for a few 
minutes and then everything was black 
It was a job to get things in shape for 
Monday, but the boss admired my work 
and had'a good laugh at my accident. 

Later on I was put on machine work and 
began to borrow the boss's books, learning, 
all [could about tools and grinding them. 
I would often go over and sit with him 
‘evenings. Shortly I was put in charge of 

T taught 


the apprentice boys, seven in all, 


them how to grind their tools and how to 
fret along without so much help, 

‘Some of my jobs were hard and required 
2 lot of thinking, and often I had to do 
them in quick time—bard ones, such as 
‘turning the main bearings on a large steam 
engine without removing the shaft from 
engine. I won a first prize by sending a 
sketch of this job to Porutan Science 
MoxTHLY in 1920, and a second prize for 
straightening a large steel connecting rod 
about 18 ft. long by heating and dropping 
‘on cross ties, Other awkward jobs were 
boring large flywheels in the engine room 
with a portable cylinder bering machin 
and the babbitting of large main bearings 
‘with wooden mandrels and boring them 
with a portable cylinder boring machine. 

After I finished my apprenticeship, I was 
appointed foreman and also received 
several raises in wages before they were due. 
About this time I began to receive flattering. 
‘offers from other concerns and it was quite 
8 temptation to accept them, but my train 
ing was not complete and hence my learn- 
ing capacity not so much as it would 
‘become. 

‘After remaining with this concern twelve 
years, I entered the automobile machinery 
business for myself. At present Tam Di- 
rector of Service for L. Schiffman & Co., 
Dodge Brothers’ deslere for northern 


and 
dence that the machine world places in 
me and my judgment have been as well 
worth striving for as the better job, 

Qualify yourself, render proficient serv- 
ice, and you will get that better job, 


‘conte 


Wins that Bett 


Job by 


Designing Worm Gears 


By James Ellis 
Memphis, Tenn. 


Gor that Better Job") 


MYX OPPORTUNITY for « better job 

came in a small shop, as shops are 
measured today. The office force was one 
man, and he was the proprietor. There 
were three or four machiniats, including 
myself. While our equipment ‘was by no 
‘means new, it served the purpose well, and. 
we had almost everything we needed, 

‘The policy of the shop was to tackle any- 
thing that there was any chance of handling 
‘successfully. ‘This was possible because we 
had only the best of mechanies and could 
find a way to do the things that'the other 
shops would not try, That was how we 
happened to get the worm gear job; the 
other shops sent Hawkins to ts, 

Now, a worm gear looks to be a simple 
thing, yet the problem that Hawkins put 
up to us stumped all of us for a time. ‘The 
boss went at the 
calculations ax if 
it were a spur 
gear, and got 
along allright 
until it came to 
the threading of 
the worm. Old 
man Horace, to 
whom we put all 
the hard prob- 
lems, tried it for 
half'a day, but 
threw up’ hi 
hands in disgust 

T remembered 
that in a hand- 
book T had re- 
cently purchased 
‘there were several pages devoted to worms 
and worm wheels. That night I read 
them through and it was all clear as day- 

(Turn to poge 8: 
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the standard tube for all makes of receiving sets 
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BETTER SHOP METHODS A 


DUBRIE. 


MARINE MOTORS 


You can save money by install- 
ing a DuBrie in that new boat 
of yours—or in your old one. 
Save money in its low first cost, 
in its upkeep and in its economy of 
fuel consumption! Insure motor re- 
liability! Forget the annoyances of 
motor vibration! These and many 
other features of DuBrie power are 
explained in our new catalog. 


Adopted by the builders of 
“Miss America” 


Chris. Smith & Sons Boat Co. of 

Algonac, Mich., use the DuBrie 

motor in their 18 foot stock runabout. 

You can build this identical boat 

from complete set of plans fur- 

nished free with every motor. 
(Plans alone $15.) 


Specifeatons of 
“The World’s Most Flexible 
Marine Moto 


der, 4 eyele, 5 H. P.; Bosch magneto with im- 
pulse ‘starter or battery system, optional 


Wweight, 100 pounds. 


‘Send now for your copy of complete catalogue! 
Dealers! Boatbuilders! Write for 
‘our special proposition! 


DUBRIE MARINE MOTORS 


1458 Jefferton Ave., 


vie ih Sintra, 
Stauffer Eahelman & Co., Ltd, New Orleans, La. 


Wins a Better Job by Designing Gears 


(Continued feom page 80) 


light. I Sgured out what was wanted and 
drew it on a serap of paper to show it to 
the boys in the morning. The boss was 
skeptical about it, but said that since I 
was the only one who was sure he was 
right, they would try my scheme. It 
worked, and I had the pleasure of explain- 
ing the method used. 

‘This particular problem should have 
caused no trouble. It would not have been 
any trouble at all had we been a little more 
prepared for those things that are likely to 
come into uny shop. 

The center distance of the worm and its 
wheel was not fixed, although it was to be 

in, "The inventor specified 
‘and the diam- 


In arriving at the dimensions of the worm, 
and gear I first laid out the worm and th 
ikiven center distance on a sheet of pape 
‘The diameter of the worm was given, 20 i 
was necessary to see if the desired’ ratio 
could be had with the given center dis- 
tance. The pitch diameter of the worm was 
cen as 2 in., which gave a well propor- 
tioned tooth. "The closest center distance, 
3 in., gave a piteh diameter of 4 in. for the 
wheel, which, multiplied by 3.1416 and 
divided by the pitch, gave 33 teeth. Not 
‘enough teeth, 

‘The widest permissible center distance, 
4 in., gave a 6-in. pitch diameter for the 
wheel, which would have been right for 60 
teeth.’ About midway between would give 
the correct ratio and 314 in. was selected as 
the center distance. This gave a pitch 
diameter of 5 in. and 42 teeth on the wheel, 
fulfilling all the requirements. A section of 
the worm wheel was carefully drawn, and 
the diameters for turning the blank’ were 
‘scaled from the drawing (Fig. 1). 

Needless to say, my ability to give 
Hawkins his worm and gear put me in 
good standing with him. The machine he 
was developing required a number of 
worms and wheels in its makeup, 20 he 
‘would come to me for the data. I'figured 

ingle thread and double thread wheels 
id even a triple thread wheel for him. 
‘The boys in the shop would give me the 

though, when I would give Hawkins 


Standardizes Tool 


By L. Malkovsky 
New York City 


(Awarded Third Prize of $10 in POPULAR 
‘SCIENCE MONTHLY'S Contest. “How 


actly what 1 wanted, 
After serving = year 
or two, I was given 
machine work. The 
foreman, an old gen- 
tleman, was my chief 
ME, instructor, and he 

L.Matkenky used both hands and 


ie, ip che, rat corm eae Mr. Elle 
ently arenes gear 


some figures and then in a few days he 
‘would come around the shop with a blue- 
print showing the worm and wheel 1 had 
figured, but with the notation in the cor- 
ner, “John Hawkins, Engineer.” Had 1 
not been so young, this might have worried 
me, but I bided my time, and in the end 
was rewarded. 

I was sent on a job that took several 
weeks. During this time Hawkins had 
‘ordered a wheel divided in the conter, of 
rather, with a space where a rope could be 
wound (Fig, 2). I had explained my 
method carefully to the boys, so 1 wheel 
was made and the center portion then cut 
away. The result was anything but satis 
factory. They had gone about the prob- 
lem in the right manner, but had not put 
the pitch line in the right place! Figure 3 
shows how that teeth looked. Upon my 
return T made one with the pitch line 
where it belonged (at A instead of B), 
fand the teeth looked about as in Fig. 4. 

‘Now, the result of all this was that when 
Hawkins felt that he should begin making 
his machines in his own shop, he came to 
me to take charge of the work, When T 
told the boys about my new position, 
poe fh oem Meer ne 
asked them if they remembered when 
inughed at me, and if they could remember 
the quotation ubout who laughs Inst, 


Grinding System 


speech in training me in shop methods. 

In a few months I thought T knew quite 
‘4 bit about grinding tools. Unknown to 
the foreman, I had obtained from other 
men in the department some of their point 
‘on grinding tools and finally I was the 
master of about forty-nine different meth- 
‘ods of tool grinding. This excess knowledge 
put me in such a bad fix that for a long 
time I got a chill every time some one 
mentioned tool grinding to me. Even today 
such differences in practice exist and my. 
experience is that a surprising number of 
‘mechanics do not grind their tools to what 
is considered standard form. 

Among the things I learned were that 
tools should be gripped as short as possible, 
‘set flat in the toolpost, and be on the center 
line of the work. If tools are below the 

(Turn to page 84) 
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lealer wil show them to you. Ask us, on & postal, for booklets on any ofthe alow 
Baylor Instrument Companies 


ROCHESTER, N.Y. U.S.A. 


Frans TemperatureInstrume ents 


INDICATING - RECORDING » CONTROLLING 
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Simple Tool Grinding System 
ie Continued from pase 2 

center line, they will spring and the metal 
Brown & Sharpe | | si!" ‘x’ opt ses"gand the metal 
rho Westie dinciied’ | | Suttnne 008 wna etn ca the tray 


Send for this booklet—on New Tools 


i ‘Whenever pos- 
in this "booklet are. de- F 

Signed with typical Brown || sible, the tool 

Sh il to meet | | should be so set in 

position that if it 

‘should move under 

the stress. of the 

Such up-to-date tools ax a || cut it will move 


pmseies whine || See pe eee 
rca ee 


tool and the job, CORRECT werHoo 
“ ‘ ‘Some mechanics Fig. 1, Placing « tool 
These New Toolsaredireethelps || finish grinding properly 
foward, Petter, workmanship | | their tools: on the 
weft every man or |) diameter of the grindstone, as at Fig. 2, 
pebich wa the, but this leaves a weak tool, In defense of 
Learn about these helpful tools— | | the practice they will argue that it ia easier 
write for this booklet today. to keep a tool sharp by stoning it with an 
With the booklet we shall be glad | | oilstone as well as cheaper than taking the 
to wnd our No,28'Smalt Tool €at- || tool out and regrinding it. I believe this 
aig if requested to be an expensive method. The cutting 
| edge hus very little support, wears out 


BROWN & SHARPE MEG. CO, } | "idty, and often chips out. ‘However, it 


Sa is of some advantage in 
— Providence, R. 1., U.S.A. ‘cutting soft metal such as 


Babbitt or white meta 
Incidentally, finish grind 
ing your tools on the sides 
of the grindstone, 

To get the best results 
from & boring tool, the 
Pie: 3, eek cutting edge should be on 

tho centerline of the body 
of the bar or a trifle above, as shown In Fig. 
3. This also allows a larger body boring 
tool to be used. 

‘Whenever new men are hired, it ie cus 
tomary to question. them inding 
tools. They don't like this tool 
srinding is & sen- 
sitive question 
with most of 
them. If you 
criticize theshape 
of one. of their 
tools, they say 
they always have 
ground itin that 
way and. ob- 
tained good re- 
alta. 

To overcome 
this dificulty, 1 


al tid outs tol aa ites lay 
caso . anc dig rvs 
mon sanaesy oo omage Ceres 
Bectorts . See ee ae 
——— y saneoe, é needs a tool, he goes to the crib, selects the 
ENDHOR READY BOR tool desired, asks for it by number and de- 


posits a check for it, ‘The men are in- 
structed to try to follow the original angles 
and clearances in regrinding these tools so 
fas to help in maintaining a standard form 
| for the tools throughout the plant. When 
the workman returns a tool, itis expected 
to be in reasonably the same shape, but if 
it is changed in any radical way, the fore- 
man is notified by the crib man, and this 
| provides an opportunity for the foreman 

to give further instructions to the particular 
mechanic who needs it most. 

Plain sense in working out this system was 
a big help in getting me a better position. 
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Indicator Shows Changes of One 
Thirty-Thousandth Inch 


BBY MOUNTING a stool ever 22 in. ong, 
‘as shown, I was able to show on an 
indicator dial deflections as small as one 
thirty-thousandth inch. In other words, 
if one end of a steel parallel was one thou- 
sandth of an inch thicker than the other, 
the indicator would register 30 points while 


able testing rod. 
‘The device is supersensitive for ordinary 


work,—8, L, Rowers. 


Adjustable Spacing Collar for 


"HEN two slots have to be milled « 
certain distance apart at the same 
time, as in frequently necessary, the usual 
practice is to use spacing collars of solid 
construction between the milling cutters 
‘Whenever the distance between the slots 
varies, a new spacing collar must be made. 
‘The: need for 
making 40 many 
collars ean be 
avoided by the 
‘use of one ad- 
justable spacer, 
‘as shown. One 
piece, A, is 
threaded 'xo that 
another one, C, 
fite into ity as 
shown, A lock- 
nut, B, completes the spacer. D is the 
| center ‘bushing on which the adjustable 
spacer revolves, and Eis the key that keeps 
Simply by ad- 
justing the nut, a variation in the distance, 
F, can be obtained, and this makes the 
‘spncer a valuable time and money saver in. 
the shop.—J. H. Moone, Toronto, Can. 


Holding Thin Work 


WHEN the jaws of the shaper vie have 
‘become rounded on the comers 
through use, as is often the ease, it is hard 
‘tw hold thin pieces securely. This difficulty 
can be overcome by using two pieces of 

steel, shaped as 


shown. 
ee reg When the 
eee vse is tightened, 

: the two clamping 

pieces are drawn 
downward and 
carry. with them 
the work, holding 
it securely on the 
parallel. block or 
blocks. — R. H. 
‘Kasra, Philadel: 


sted 


SBE Jans Phia, Pa, 


‘Since 1882 when L, 
fievt introduced line of 
tempered steel rule, machine 
sways looked to. Starrett for 
the latest and best Improve: 
‘ments in roles and mechanical 
toi You will find. some 
thirty of the newest Starett 
‘Tools fully described in the 
few Revised Supplement and 
Catalog No, 22 "W" Write 
for it—we will mail you a 
copy promptly at our expense 


bee do fh Here’s the Rule 
arm, ey Pre cue See | youve been waiting for 


(THE Stainless Steel Rule perfected by the L. S. 
Starrett Company represents a real achieve- 
ment in fine tool making. 

STAINLESS —it is made from the highest grade of 
non-rusting and non-staining steel. 

HARDENED AND TEMPERED-—the rule is 
light and vastly superior in point of wear to any soft 
steel rule. 

GRADUATED—with the same fine accuracy that 
has distinguished all Starrett Steel Rules for more 
than forty years. 

In short—the rule you've been waiting for. Ask 
for it at any good hardware store. STARRETT 
STAINLESS STEEL RULE No. 1000. 


In two sizes—6 inch and 12 inch, Each graduated 8ths 
and 16ths on one side—32nds and 64ths on the other. 


THE L. S. STARRETT CO. 


‘The World's Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 


ATHOL, MASS. 


‘STARRETT. STAINLESS 
STEEL RULE 
No. 1000 


STAINLESS 
Hardened 
Tempered: 


FREE 


A Vitalic Bike Cap 
to boys who will 
write for it 


“Why Don’t You Use VITALICS?”” 


“Mine are Six Years Old” 


Boys tell us how their Vitalics resist punctures, and 
wear and wear for years. Stand the hard use that 
only boys know how to give tires. Their letters 
are the best evidence we have of Vitalic quality. 
Such, records of service and long lasting qualities 
a the kind of proofs that count most with buyers 
of tires 

And when such makers as Excelsior, Iver Johnson 
and others specify only Vitalics as standard equip- 
ment for their finest bicycles, is it any wonder that 
boys for years have preferred them. 

For real endurance no tires equal Vitalics. “Tougher 
than Elephant Hide” is a slogan that thousands of 
boys have proven for themselves. 

Whether it is on the new bicycle, or for the old— 
insist on Vitalies. 


Continental 
1962 Liberty Street 


Rubber Works 


Bicycle Tires 


VITALIC 
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TOUGHER THAN ELEPHANT 


Hioe = 


Catalog FREE! 


MONARCH Lathe Cat 


Repairmen, "Ful "sauloped semi 


‘COLD PIPE BENDERS | 


aS Sree 


EARN MONEY 


AT HOME 


Ae bat with bed eng pt feet. Made 


‘THE MONARCH MACHINE TOOL CO. 


401 Onk Street SIDNEY, Ohio 


BETTER SHOP METHODS 


Scale Holders Simplify Marking 
Long Lines on Shafting 


SCALE held in two simple fixtures, 

as illustrated, simplifies the work of 
scribing long lines on shafts for fixed or 
feathered keyseats or similar purposes. 
‘The scale or straight edge can be of any 
suitable width or length, and the attach- 
ments are two cylindrical sections of steel 
about 244 in. long for ordinary work, und 
longer for large work. Euch is slotted 


accurately at right angles to the main axis 
‘and tapped for a setscrew. 

To lay off a keyway, the holders are 
clamped on a seale in such a way that they 
automatically gage the distance from the 


hhalders save time in sertbing 
“tharte for lang keyeeats 


‘edge of the key slot to the outside of the 
‘shalt. ‘This distance is obtained by divid- 
fing in two the shaft diameter, leas the 
width of the keyway. 

When the first line has been scribed, the 
second is obtained by setting the dividers 
to the width of the key, placing the tool 
at that distance on the opposite side of the 
‘shaft and scribing the lines. This method 
will serve for drawing an accurate line many 
feet in length.—G. A. Lens, 


Heating Hot Water in the Shop 


A STEAM, operated hot water heater 
for the shop can be made quite eaally 
ty any one who is handy with a pipe 
‘wrench. The construction is ax shown, 
"The steam and water pressure should be 
about the same, 80 that the steam and 
water ‘will enter 
cootwt — the condensing 
chamber unk 
formly. Should 
there be. mote 
than 10 "Tbs. dif 
ference, the can 
tral vaive on the 
steam. oF ‘water 
choked down 
inorder toreduce 
the pressure, 
‘The moment 
the ‘hot water 
faticet is opened, 
the check valves 
on the steam 
and waterline open; and when itis closed, 
they check against each other. There 
Uherefore, no: waste of condensation 


enten vat. 


menue 
coueune 


Details of the water heater 


position. 
tubing inserted inside, practically the same 
results will be obtained as when the larger 
pipe is used. A heater constructed in this 


If Lin. pipe is used with (-in 


way will serve 35i 
‘Several of these water heaters have been 

in constant use for a year and have proved 

‘quite satisfactory.—H. W. PaRKHAM, 
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Quick-Acting Dog Speeds Up 
Production on Lathe 


WHEN a number of pieces ofthe same 
size are to be turned down in the 
lathe, the lathe dog illustrated will prove a 
time saver, 

"This one was made from a shaft collar, 
slotted and drilled to take the eccentric jig 


clamp shown, ‘The driving stud is a 
threaded piece of stock fastened to the fuce- 
plate with two nuts and washers 

"The operator does not need a wrench to 
tighten the dog or to take it off; the driving 
stud tightens the clamp on the work, and 
the heavier the cut the tighter the grip. | 
When the work is finished, it is turned on | 
the centers to clear the stud and a light 
tap on the clamp releases it 

"The use of this dog has been the meas 
of plecework operator's increasing 
rate raterilly.—S- A. MeDONALD, Broale 
lyn, N.Y. 


Screw Chuck for Wood Lathe | 


HUIS werew chuck for wood turning has 
the great advantage that the screw 
always ia held firm and true and ean be 
hanged in about a minute when it be- 
comes worn or broken. Four of these 
chucks that I have made at various times 
for my own use have proved most satis- 
factory. 
"The flange of the cast fron attachment is 
4 diameter 
and % in. thick; 
the body of it is 
turned to a size to 
suit the collar on 
the lathe and 
threaded to fit the 
spindle loosely. 
‘The steel plug that | 
holds the head of 
the No. 16 wood 
serew ean be ex- 
tended, if desired, 
so that the square 
head projects far 
enough to be turned with an ordinary 
‘Commercial chucks usually have a large 
screw tightened in place with a punch, 60 
that when the screw becomes worn it is 
difficult to get in another serew and fasten 
it rigidly. A. P. Howet1, Pacific Grove, 
Calif. 


Bending Brass or Copper Pipe 


| BENDING brass or copper pie or tub 
| Bing is tacitated by using a pipe too 
attached to & length of pipe, which serves 

dasa handle. ‘The tubing is ran through the 
| tee, which serves as a bending tool —F. B. 


Keep ’Em Running 
With 


NICHOLSON 
FILES 


Make summer touring, 
motorcycling and motor 
boating carefree, hence 
more enjoyable, by 
carrying the proper Files 
in your tool kit. 


Other tools are necessary, of 
course. But so many emer- 
gencies may be met—ill fit- 
ting parts adjusted, ignition 
connections made with 
NIGHOLSON Files—that ex- 
pert mechanics rely upon 
them. And there's a 
NICHOLSON File for every 
purpose — 


Your dealer will advise 
which and how many 
you need 


Use a NICHOLSON Tungsten, 
Point File to cut the super- 
hard metals in electrical 
systems. 


A NICHOLSON Flat Bastard 
File belongs in every automo- 
bile repair kit. 


A NICHOLSON Half-Round 
Fite is handy for fitting parts. 


NICHOLSON FILE G 


PROVIDENCE, RHODE ISLAND 


“I thought the 
“YANKEE? No. 30 
was the perfect 
Screw-driver 
—but the 


‘YANKEE’ 


That's what a foreman car- 
nter said about this new 
“YANKEE” Spiral | Ratchet 
Serew-driver. Spring in handle 
brings it back automatically for 
next push. Holds bit in screw 
slot. Fine for cramped places or 
‘one-hand jobs. Right- and left- 
hand ratchets and. rigid. Fur- 
nished with 3 sizes of bits. 


No. 130 Standard Size (illustrated) 
No. 131 Heavy Pattern 
‘No, 135 Li he 


Write for 


1 ingeloas | “YANKEE” 
“Teale tt ave Your tne 
snd your muss 
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THE HOME WORKSHOP 


by Capt. E. 


'AVING fixed up the stern of our 
‘dilapidated oat, as described 
last month, we shall now have a 
Took at the bows. 

‘The deck of this boat is level, except for 
the slight sheer rising to both ends, but she 
will look more comely and be a better 
seaboat if we raise the bows from 1 to 1} 
ft. This will give them a good flare, so 
that when diving into a head sea, the boat 
will throw the water on one side, thus 
keeping it off the fore deck and from the 
cabin, Although a small boat, we want 
her to be able on occasion to go out to sea, 
.no matter what the weather. 

‘This will not be so difficult. First, the 
two upper planks will have to be removed 
to the nearest butts, or, if there is none 
hhandy, to where joints can be made. Save 
these pieces to replace, oF, if in bad cond- 
tion, to use as patterns for new pieces. 

Next, the stem will be lengthened by’ 
sscarfing on a new piece of oak as shown at 1 
in the illustration on the next page. The 
top part of the joint starts below the deck 
level. ‘The stopwater, shown at 2, is 
hhardiy necessary here but is useful in under- 
‘water joints that eannot be sat ly 
calked. It consists of hole bored across 
the crack of the joint and filled in with a 
soft wooden plug, which swells and prevents 


"This piece must be very firmly bolted 
on, the boltheads being countersunk on the 
‘uiside and the holes fled with wooden 


ned by slicing « 

so cha at the ate 
tion by bolting them to the existing frames 
(ribs), then tack some laths onto the stem 
and the ribs on one side, to get the desired 


shape for the flare, and, using these as a 
‘mold, cut templets from thin wood at 

‘positions the intermediate frames will take. 
From these templets cut your frames from 
oak in pairs. It does not pay to make 
| these frames by hand: get some one with a 
jig or band saw to cut them for you. See 


New Motorboats from Old 
Armitage AM®Cann 


ah a 


The second of the three articles of Captain McCann's instructive series 


that they extend well down the old frames, 
to which they are to be bolted. 

The old planks will now be replaced and 
the rest of the sides built up. ‘This is not 
too easy a job, but with the aid of some 
thin wood for patterns and a steam box, 
any amateur ean do it. Divide the height 
of the last frame into the number of planks 
to be used, according to their width, divide 
the space on the stem into the samo num- 
ber of parts, tack a pivce of thin wood on 
the outside of the last plank laid, mark off 
‘on it the line of joint and the depth fore 
and aft, as at 3, Fig. 2, and from this cut 
‘your new plank, Unless itis very flexible it 
will have to be stearned before it will go on. 

The simplest form of steam box, as at 4, 
is four planks some 2 in. thick by, aay, 

t. long and 12 in. wide. Nail ‘these 
together in the form of a box, but before 
putting the last plank on, nail some light 
battens across the inside, so that two or 
‘more planks may rest on them, allowing 
the steam to circulate. From two short 
‘ends make plugs to fill in the ends, one to be 
removable. Calk all the joints, 

Get a piece of flexible steam pipe of 
to go over, or in, the bunghole of 
cil drum, the other end fitting into 
in the bottom of your box. Fill the drum 
two thirds with water, and place it over a 
fire of any Kind, the steam box being sup- 
ported over it and the two joined by the 
‘steam pipe. Leave the plank to be bent 
in the box from one to two hours, according 
to thickness, meanwhile shaping the plank 
for the other side in a similar manner, 

‘On examining the ends of the other re- 
‘maining planks where they meet the stem, 

we find that. some of 
them are rather shaky 
and many of the nails 
do not hold, but that 
they are ‘not bad 
enough to need re 
moving, if we can 
strengthen the joints, 

‘There is one plank, 
however, that is split 
away back; it will 
have to come out, 
So we cut it away 
from the stem, not 
minding how much 
‘we maul it, so long as 
we do not harm the 
stem or neighboring 
planks. ‘Then we ease 
it away from the planks above and below, 
being careful of the ribs as we proceed. 
‘That is, if it is fastened with turned over 
nails, we straighten them or cut the ends 
off, drive them back and remove them 
before doing any prying. If this plank has 
a butt, we will go back to it; if not, we will 
make one, remembering that a butt always 
‘comes just between two frames, and that 
‘one must not be above another unless 
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there are at least two planks between. 
‘The detail at 5 shows the method of 
cutting a butt in fairly thin planks. The 
two ends are fastened and a saw cut is 
‘made through both planks where they over- 
np; this ensures their meeting evenly and 
leaves just enough space for calking. Be- 
hind the butt there is a strengthening piece 
‘of oak from frame to frame, th> depth of the 
plank and about the same thickness. To this 
oth ends are securely nailed or riveted. 
‘Having put in this and any other planks 
required and completed building up the 
bows, we will strengthen the stem joints 
with’ a facing piece, as described last 
month, and shown at 6 in Fig. 3 on page 
96, Te fits 
ends of the planks, thus binding them 
together. A heavy piece of tarred paper 
may be placed with advantage under it, 
id in fact this is a good plan to adopt 


eit 


Fun,—with Education! 


There's nothing like having a “hobby” 
when it leads to worth-while results. The 
use of Tools gives you that mental rest so 
necessary after hours of hard study. The 


Ln acl a ede a training of doing well any job you tackle 

If there is any doubt about the stem is admirable discipline. The use of Good 
lag sour enaeea bs seme oe bobo Tools is bound to make a good craftsman. 
wf ten aus sec Polos Nevcls ote Goes 


fand other craft, a piece of oak may 
fitted inside the stem and the pl 
id to it before putting on the outside 


Stanley Tool Assortments 


Pi eter ppg dbp ane The same tools that carpenters have used 
tn sere-ed onto the ends of the planks Seren, (OT years are now sold in 
tay be sufficient Cabinets, Chests and Boxes. 


‘Our boat has « number of loose looki 
butts. In the majority of eases this is only 


No. 904 Cabinet is shown 
protruding calking, which we will dig out here. Ask any hardware 
‘tand then rub some paint in and recalk. , merchant to show you thi: 
Ieiiued uh arate a fev iramecers | fabenet) lee seu, ion Hower 
will accomplish this, Or possibly a piece & “7-F" illustrating many Stanley 
Half lapped over the butt! will serves but Tool Assortments. 

to-do this you will either have to remove 

the malls oF punch them halfway through 


the plank, reclinching on the inner side. THE STANLEY RULE & LEVEL PLANT 
‘The half lap should be about half the length ise 
of the strengthener inside, as at 7, Fig. 3, STROBE WORKS) MEW BRITAIN CONE: 

‘The diagram st © manly shoes the NewYork Chicago Sam Francisco Low Angeles Seattle 


usual construction of a stem and the joints 


to watch carefully for signs of rot. Another 
detail always to be observed in connection 
with stems is the shape of the rabbet for 
the ends of the planking, shown at 11 
Every seam will have to be tested and 
recalked after all loose paint, putty, and T fe) oO L Ss 
cotton or oakum have been dug out, ‘Spun 
cotton ean be bought for this purpose and 
is the best for small boats 


‘The butts must be ealked first. Sufficient 
(Turn to page 90) 


‘Red Devil” Pliers mais in 18 syle ane 
any set, Roson apd pod eter cr 


Auger Bit 


The Harder the Wood 
The Faster It Cuts 


HE “RED 
DEVIL” cuts 
twice as fast as or- 
dinary auger bits. 


‘You don't have to 
push the “Red 
Devil” Bit to make 
it go through a 
piece of oak as 
quickly as an or- 
dinary bit will cut 
into soft pine, 


The special con- 
struction of the 
worm makes the! 
take hold quickly 
and strongly. It 
pulls itself into the 
wood in tractor 
fashion. The bit 
‘a single scorer 
just one cut- 
ting lip. This re- 
duces the friction 
fully one half. The 
one cutting lip 
takes up a chip 
twice as big as any 
ordinary double 
lip bit. 
‘The “Red Devil" Au- 
ger Bit saves time be- 
Eause, it cuts. fast — 
won't clog—bores 
straight and true with 
‘or against the grain of 
fany wood. 
“Red Devil” Auder 
‘No. 2400—made 
‘0.sizes, from 3116 
10 24/16ths. Onsale 


264 Broadway New York, N.Y. 


“Red Devil” Glass Cutters 
landagd toa afte wel Hee 
{SRE ct Nes 824 hr eb, 


cotton should be used in the first place to 
fill the seam to about half its depth. If the 
seams are at all wide, this is done by loop- 
ing the cotton as you go along, as at 9. 
Having made a firm bed of this, the cracks 
should be given a coat of paint and then 
puttied level with the surface. Only the 
best white-lead putty should be used, and 
if itis required to dry very quickly, a little 


AILING PlECE 


13. Methods of reinforcing’important 
ita, rabboting the nem. and eaihing 


coach painter's 


japan may be added, but 


it is better without. 
It in worth while to borrow or buy two 
calking tools and a mallet. One iron is 
sharp, for opening the seams, if necesary, 
‘other is flat 


fand to put in the cotton; 1 
on the edge for preparing a 
putty. Another iron, shaped 
for taking stones out of horses’ hoofs, will 
be needed for seraping the seams clean 
(See 10.) 

‘That should complete the outside of the 
hull, with the exception of scraping and 
painting. That may well be left until the 
fast, unless the paint needs burning off, 
in which case it should be done first and 
the wood given a priming coat to keep out 
the weather. Never burn off good, smooth 
paint, as itis a preservative, but if it is 


How the raised bows look before the 
‘planking te mailed im piace 


badly blistered or broken, nothin 
serve but burning it off or removing it with 
1 paint remover, which is a tedious job if 
the paint is thick. 

‘Now let us finish off the bow by putting 
‘a skin or lining on the inside of the raised 
part. This will be thin wood neatly fitted 
‘onto the inside of the extended frames and 
to the inside of the stem, with a fiat piece 

(Continued on fase 91) 
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A New Vision in 
Development Work 


The inventor, patiently 
watching the performance of a 
new machine, tries © ¢ expedient 
after another for bettering. its 
rate of production. 

Every noticeable gain registers 
on his mind—but more surely 
and precisely will it register on a 
Veeder Counter. 

If you wish to know the slightest 
variation in the output 
want an, accurate indi 
hhow. each development affects 
results, then attach a 


ATTY 


COUNTER 


‘The Revolution Set-Back Counter 
below re-ords the output of any machine 
where shalt revolution indicates an 
operation, 


figsre Uy 
ton rund. Stoned wi 
from four to ten figureswheels, as te- 
quired.” Price with four  figure-wbeel, 
A illostrated, $10.00 subject to di 
fount.” Cul kas than one-half ise, Sete 
Back Rotary Ratchet Counter, to record 

‘movements as on punch 
st), Smaller counters 


premen $11 
‘at prices from $2.00 up, 

Speed Counter 
‘Here's the handiest instrument 


Tightly when ‘these 
me wee camer 10 Ole 

reasre when minate is 

‘htch contra the recording mechan, 


FREE—The new 80-pase 
Veeder booklet shows every 
‘counting decice an incentor or 
manufacturer could — require. 
Let us send on your copy. 


TheVeeder Mfg.Co., 
M4 Sargeant St., Hartford, Conn. 
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New Motorboats from Old 
(Continued from page 90) 


having rounded edges along the top and 
down the after end to the gunwale. 

If more work ean be done on the boat, 
itis better to cut the existing deck away at 
the level of the fore end of the cabin, 
erecting there a bulkhead, and rebuilding 
the deck at the level of the top of your 
new ribs. This will make a roomy exten- 
sion to the cabin and, forward of that, a 
locker for the chain und stores. If this 
plan is adopted, it will be necessary to cut 
fone or more portholes for light. ‘The rims 
to hold the glasses, whether to open or not, 
had bettor be bought ready made. 

‘As an addition or alternative, a, little 
akylight can likewise be bought or made to 
‘sot on the deck. If made, it will have to be 
a very nice piece of tealwood or perhaps 
mahogany joinery, as it must be strong, 
‘easily opened, yet’ watertight when shut. 

Tt is getting dark, so we will go home 
with a good appetite for supper, and in the 
next issue attend to the inside fittings and 
such like of our little shi 


The thied and last 
appear in the July 


RSHOP 


cle in this series will 
ig. THE EDITOR. 


Nailing Angular Joints 


HEN building 
‘a small, flat 
bottom duek boat, E 
found it quite ditt- 
ceult to nail the bot- 
tom boards without 
having the nails go 
through one side or 
other of the thin 
planking. To ave 
‘come this, T cut a piece of 2 by 2 in. stock 
‘at one end to an angle equal to the angle 
made by the sides and bottom. Then, by 
holding the nai! against this angular face, 
‘as shown, [ was able to drive it in without 


idea ean be adopted for any work 
‘accurately at an 
Milwaukee, 


Spring and Paddle Keep Cement | 
and Enamel Cans Covered 


‘ANS of tire coment, enamel, shellac, 

and other expensive fluids are fitted 
with lids to prevent evaporation, but the 
lids are apt to be forced off by the pressure 
of expanding vapor. A simple means to 


‘erosur prevent. this is to 
gers ‘BS 


use a coilspring 
and prop, asshown 
in the aecompany- 
ing illustration, at 
the rear of ‘the 
bench or shelf on 
‘which the cans or- 
dinarily are placed 
when left over- 
night or when not 
being used. 

Holes are drilled 


various containers 
and of a size to take rather loosely the 
‘small end of a paddle shaped piece of wood. 
The coiled spring holds down the paddle 


if the lid is missing, 


Bench Vise 
No. 168 
Price, $7.40 


Want two more hands? 


Mr. Punch says: 
‘A work bench 
without a good 
vise is almost as 
lacking in equip- 
ment as a. saw 
without a. han- 
el 


,under the small anvil. 


HEN put this Goodell-Pratt Vise on 
your work bench. It’s the equiva 
lent of having two more hands, for it will 
hold any piece of work tight and 
‘The only bench vise made with two- 
guide-rod construction. These stee! guide- 
rods are pressed into the movable steel 
jaws and run in long reamed holes back 


Jaws open 214 
inches. Weight 10 pound: 
Iron parts are finished in red and black 
enamel; steel parts are polished, 


Other tools for amateur 
mechanics 


No matter what kind of work you want 
to do, no matter what the job, you'll find 
somewhere in the Goodell-Pratt line of 
1500 Good Tools, the very tool made for 
that specific kind of work. 

‘The design, workmanship, and finish of 
all Goodell-Pratt tools make them splen- 
did investments for men who love good 
tools. 

Write for Catalog No. 15. Illustrates 
and describes the Goodell-Pratt line. You 
‘ought to have a copy. 


GOODELL-PRATT COMPANY 


ti 


Greenfisld, Mass, U.S. A. 


GOODELL 
PRATT 


1500 GOOD TOOLS 


ATKINS 


POSTAL L CUTTING 


“Best Hack Saw 
Blade I Ever Used” 


‘That's what you'll say if you'll 
try an Atkins “Non-Breakabl 
Blade in your hack saw fr 


next time you have a diffi 
jgb,of metal cutting. With these 
lades you can cut faster an 
easier, and avoid losses due to 
blade breakage 
‘They are. mad: 
selected steel and 
exclusive gas and oil process 
which gives them a harder, 
er cutting edge and a tougher 
more flexible back. That's the 
reason these blades have greater 
cutting capacity, hold their edi 
longer, and do not break. Prove 
it for yourself, Tell us what metal 
you cut, enclose ten cents 
we'll send you a sample blad 


Saws for Every Use 

When you need a hand saw, 
circular saw, band saw, pruning 
saw, metal-cutting machine, or 
any’ saw for cutting wood or 
metal—there’s an Atkins product 
that will save time, money and 
labor. Write for our free booklets 
fon the saws you require. 


Handy Book on Saws 
Sent You FREE 


A. 32 page book that's full 
racial soapstone net 
ion. Every man’ who 


Wipf Sead or it NOW 
‘Just write your name and 
address on the margin of 
this page and mail itto us 
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Making Your Home Workshop 
Pay Large Dividends 
WHENEVER you are planning a new 

project in your home workshop, it 
will pay you to consult the ever-growing 
Tist of PopULak Science MoxTaLy blue- 
Drints. ‘These represent the finest, clearest, 


ior hich biucprimy have 
used. Sew coupon below. 


‘and most practical set of working details 
for the home worker that has ever been 
published, 

Working with method and system ix 
what counts. If you plan your work right, 
you can make your home workshop pay 
surprisingly large dividends, both in satis- 
faction and in money saved. And proper 
planning involves choosing problems that 
fare worth while making and making them 
from a fully detailed and accurate drawing, 


Coupon for Ordering Blueprints 
Blueprint Service Dept 
Popular Science Monthy 


% Weat 39th St., 

GextuemE: 
‘Send me the blueprint,or bluepri 

T have checked below, for which 


New York 


ity end State 


Popular Science Monthly 


GET A HOBBY 


MAKE MODELS 
lome Workshop 


Start a 


TWENTIETH CENTURY 
Recipes, Porrauine 
and Processes 


This book of 800 pages is 


day 
ee. Hints, Helps, Practical Ideas and 
‘Stcxer Processes ‘covering every ‘branch 
‘of the unclul arts are given. 


10,000 Practical Formulas—The 
Best Way to Make Everything 


Abo to whlch 108m 


Price $4.00 
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1225 Went 29th Street, New Yorke 
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a Gateleg Table without 
Difficult Cabinet Work 


"THE building of gateleg table is one 
‘of the most interesting problems in 
furniture construction the home worker 

Tt does not involve any 


Build’ 


‘ean undertake. 
particularly difficult eabinet work and the 
finished table almost always has a decors 
tive quality that is in excess of what the 


leg tables. ‘They serve particu'arly well in 
‘odd places as occasional tables. Enameled 
in light colors, they lend a gay and cheerful 
note to the porch, sun parlor, and break- 
fast room; finished in the natural wood, 
they grace the living room, reception hall, 
and sewing room, 

In construction a gateleg table is much 
simpler than appears at a casual glance. 
‘Not much experience is required to make 
fone, especially if it has plain and substan- 
tial’ lines like that illustrated—a table 
especially designed for the Home Work- 
shop series of blueprints by Mr. George F. 
Kaercher, of Philadelphia, one of the 
regular designers for the Blueprint Ser- 
vice. Mr. Kaercher has been a furniture 
factory superintendent for a quarter of 
century and brings a lifetime’s ex- 
perience in woodwork to bear on the 
reparation of designs such as this. 

If made of hard wood, such as red gum, 

(Turn to page 94) 


A telephone personality 


Tn your face to face contacts 
with people, your appearance, your 
bearing and many other things help 
you to make the right impression. 
But in your telephone contacts 
there is only one thing by which 
you can be judged—your speech, 

An effective telephone person- 
ality is to-day a business and social 
asset. Everybody appreciates the 
person who speaks distinctly and 
pleasantly, neither too fast nor too 
slow, with a clear enunciation of 
each word, with lips facing the 
mouthpiece and speaking into it. 
In business, this is the telephone 
personality which induces favorable 
action on the part of the listener. 
To the salesman it may mean the 
difference between an order and 
no order; between an interview 


granted and an interview refused. 


Curiously enough, people who 
are careful to make themselves ef- 
fectively heard and understood 
face to face, often disregard the 
need for effectiveness in their tele- 
phone speech. Perhaps they shout, 
pethaps they mumble, perhaps they 
hold the mouthpiece far from their 
lips. And frequently they never 
realize that their carelessness has 
defeated the purpose of their talk: 


‘The Bell System mainta 
telephone users the best fa: 
that science, modem equipment, 
skilled operation and careful man- 
agement can bring to telephone 
speech. But these facilities can be 
fully effective only when they are 
Properly used. 


for 


*BeLL SySTEM” 
AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
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Building a Gateleg Table 
(Continued from pase 93) 


birch, or one of the more expensive cabi- 
‘et woods, the tablecan be given a natural 
finish, but i is especally suitable for a 
painted finish. Im that case it is made 
of whitewood, poplar, pine, or other soft 
‘wood. How to paint to the best advantage 
Such pieces aa this is told in an article on 
Page 76. 

‘When extended, the round top i ft 6 in. 
in diameter and the table stands 2 ft in. 
high. The fixed top is only 14 in. wide, so 
that the table occupies little space when 
folded. It is, therefore, useful on porches, 
and in breakfast rooms, and other places 
where space is at a premium. 

‘The table and gate legs are 134 by 13¢ in. 
by 211-455 in, and the pivot legn 154 by 
15; by 1654 in.” The top gate rails are 74 by 
234 by 1214 In.; the bottom gate rails, % 
by 2 by 1214 in 

‘The gates, which are pivoted on dowel 
should ‘be perfectly square and. true to 
insure the outside logs resting aquarely on 
the floor when the gates are open. Small 
blocks screwed underneath the leave act 
as stops to prevent the gates being opened 
too tar. 

“Two drawers 314 in. deep, 915 in. 
sand 16 in. long ate Stted in the ends of @ 
table. To give suficient depth for’ them, 
the side rails are 534 in. wide; in length, 
the side rails are 2 ft. 6 in. Where each 
short gate leg is pivoted under the rail, 
2 filler piece $4 by 134 by: 84a in. ie ate 
fached to the’ rail with screws from the 
inide. 

Complete working details of this table, 
with aRernative leg and top designs, are 
contained in Blueprint No, 24 of the Home 
Workshop series, tomether with a complete 
| bill of materials One of these convenient, 

timeaving. prints can be obtained from 
the Blueprint Service Department, Poru- 
Lak Scrmwce MoxTiy, 225° West. 39th 
Street, New York, for 25 conte 

Many interesting variations are possible. 

‘The shape of the top can be made square, 

‘bong, octagonal, of 
odd shaped, and the 
fedge can be rounded 
or molded. 

A rule joint table 
leaf hinge ean be used 
in place of the simpler 
method of hinging the 
leaves. that is shown, 
Amateur cabinet 
makers usually avoid 
the rule joint hinge 
because it looks diff 
‘As a matter of fact, the only trick 
in making it successfully is to lay out the 
joint so that the hinge pin ie exactly at 
the point where the joint is to pivot. The 

Fepresents the center from which the 
quarter round curves of the molded edges 
are swung, a8 shown in the accompanying 
illustration of a typical rule joint. In 
connection with this joint, use back-fap 
hinges with the knuckles let into the top. 
| ‘The legs themselves can be turned, or i 
the maker is handy with carving chisels, 

simple and more or less rugged ball caw 
ornament can be carved at feet for the 
otherwise plain legs. Inlays can be used 
for ornamenting the top, although they 
ao best with a light and delicate style of 
fable, such as the smaller variety of 
tateleg about 2ft.4 in. high. This small 

(Continued on page 95) 
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version of the gateleg often has a “‘piecrust” 
edge around the top. 

Simpler than the standard type gateleg 
table is what is known as a “framed” gate- 
leg. Tt is not so eraftsmantike or decora- 
tive, but is very easy to make. 

‘The gates, as shown in the accompanying 
illustration, ‘are merely two frames hinged 
tothe ends. The frame connecting the ends 

doweled securely to them and the fixed 
top is also doweled to the ends. 

‘This table looks well in an enameled 
finish, as the flat surfaces of the ends offer 


fine field for ornamentation. If made of 
hhard wood, the ends ean be treated effee- 
tively with simple strap or chip carving, 
inlays, or delicate moldings. It is also pos- 
rible to enrich the ends with matched 
veneers of distinetive figure 

A variation of the same type of table is 
illustrated in the small aketeh. Note the 
two fixed logs in the center of the table and 
the way the main bottom rail is fastened to 
the ends with a wedged mortise and tenon 
joint. 

Gateleg tables of oak were often made in 
Colonial days, and later walnut and maple 
‘were used, Commercial ts 
finish are usually walnut, mahogany, gum, 
‘or birch stained to imitate mahogany 
or walnut, The 
popularity of 
painted models in 
the softer woods, 
however, is increas- 
ing. Often 
tables hay 
large und gaily col 
ored ornaments 
steneiled on the 
two leaves. Such 
decorations add 
interest to the table when the leaves are 
hanging down. 


Few radio receiving sets will have to be 
modified materially because of the new 
schedules assigning various wave lengths 
between 222 and 545 meters to broadcast 


a condenser in series with the primary of 
the tuner will bring in the lower wave 
lengths, and the addition of 
honeyeomb coils or other loading coils will 


inerease the wave-length range.—R. T. 


Hundreds Have Answered 
This Call to Profit 
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sgles Go-Getter— 
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MBITIOUS men have been 
quick to recognize the op- 
portunity offered by the Rug- 
gles System of Transportation 
Economy. They have become 
transportation experts and are 
making money in this new calling, 
If the Ruggles Truck is not 
already represented in your com- 
munity there is an opportunity 
for you. You can start on small 
capital and enter a business that 
is recognized as sound and profit- 
able. Automotive transportation 


is the big business of today. 
Or you can start a profitable 
bus or express line, starting with 
one or more Ruggles Trucks and 
increasing as your business grows. 
Ruggles Trucks offer you a start 
in your own business on a smaller 
investment than any other worth- 
while enterprise you could enter. 
Businessmen recognize therepu- 
tation behind these trucks. The 
quality, dependability and service 
make Ruggles 
world’s grea: 


Ruggles chassis prices ranging from $795 for the 1,500 pound 
capacity Go-Getter to $2,195 for the 6,000 pound capacity 
40H, offer unequaled value whether you are a dealer or buy 
for your own use. Write us today—get complete information 


and all literature. 


RUGGLES MOTOR TRUCK COMPANY, Saginaw, Michigan 
Canadian Factory: Ruggles Motor Truck Co.,Ltd, London, Ontario 


RUGGLES 


The World’s Greatest Truck Value 


$25. 00 in PRIZES ot eke 


page 6 in front 
fetais 


“| have averaged *7000 


Per Year for Three Years—Have Made 
‘Over $90 PROFIT in One Day” 


Denar per H. P. 
—with double the 
bearing surfaces 


LTHOUGH the ELTO is a 


it weight motor — the 

lightest outboard motor per 
horse-power— it is built around 
big bearings — bearings twice as 
big as those of all other motors 
inthe light weight class, And the 
life of any motor is in the bearings! 


A Full Extra H. P. 
‘The ELTO has an Extra Horse-power 
—3 full H. P. tis the only 3H. P. 
Tight weight motor.  Itisby farthe fast 
‘est motor. And while (e i light, tis 
Only as “light as right" with notan ounce 
fof uasless weight. Ole Evinrude, while 
Dringing the weight of his perfected light 
twin down to eaxy portability, would 
hot do #0 at the slightest sacrifice 
‘of safety, needed power or dorability. 


Instant Starting 

Because there could be no relief from 
hard, stubborn and uncertain starting, 
without change of ignition, Ole Evi 
fade made the change. ‘The ELTO 
‘arts on the first quarter turn onder 
iT condiions, No ropes or tarting 
Gevices needed, 


Safe Rudder Steering 
— no pomsibilty of dangerous. pivot 
imming’ No shaking stesing handle 
{Pile line wring from any part ofthe 
oat, Handa fre sncept at rns 


Enlightening Information 
book 


Write us for ELTO Catalog — 
ed with ine 


‘which will show 
you how to 
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How to Cut a Doorway through 
an Old Partition 


By A. E. Elling 


“THE home worker frequently hesitates 
to cut in an extra doorway, no matter 
hhow much one may be needed, because he 
is at a loss to know exactly how to proceed. 
It really is not difficult to put in a new 
doorway, and if a little care is taken, the 
work will equal that of a carpenter. 

‘When the general position of the pro- 
posed opening has been chosen, tap the 
wall with a hammer to find out by the 
sound just where the studs are located. 
‘Studs are the upright pieces to which the 
laths are nailed, and they are usually 16 in. 
from center to center. If it is at all pos- 
sible, one side should be marked out quite 
near'a stud; the other side will, of course, 
have to be cut according to the width of 

} the door, as at A. 

Having plumbed down the first line, 
measure across 3 in. more than the width 
of the door, and measure up $33 in. more 
than the height of the door, and draw lines 
‘carefully on the wall. For example, if the 


door is to be 2 ft. 6 in. by 6 ft. 6 in., the 
opening should be 2 ft. 9 in. by 6 ft. 934 in, 

Cut the plaster to the lines with a chisel 
and hammer, breaking out only an inch o 
80, Then, with a coarse compass saw, cut 
through the laths, so that you can ‘tear 

jown both lath and plaster. Mark guide 
ines on the other aide of the wall exactly 
‘opposite and cut out in the same manner. 
I prefer a narrow compass saw for cut- 
ting the lath to a handsaw, as it does not 
bind so much. Some cut through the 
plaster as well as the lath with a saw, but 
| I don’t consider it good practice, as the 

‘edge is at once taken off the saw. ‘In fact, 

it is much harder work and no quicker. It 

takes only a few minutes to chip out the 
| plaster sufficiently to expose the lath, as 

shown at B. 

It is comparatively easy to cut near 
the stud, but on the other side, where the 
laths may project as much as'7 in., care 
must be taken or the edge will be jagged. 
One way to prevent this is to aitach a 
| board about 7 ft. long close to the line with, 

fine nails and cut down close to the edge of 
the board, so that the plaster will not be 
broken out where it might show. 

‘The next step is to cut out the studs with 
ahandsaw. Then cut a piece of 2 by 4 in. 
and push it up in place to form the head. 
‘Cut two studs the right height for one side 
and one for the other, ax indicated at C. 
‘The opening now should measure 2 ft. 9 by 
6 ft. 734 in. Nail the head and sides 
squarely and tack to the studs any loose 
laths along the sides. 

‘The opening is now ready to receive the 
jambs. Set the jambs plumb with great 
care, as otherwise the door may develop an 
annoying habit of closing by iteell.” See 
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How to Cut a Doorway 
(Continued from page 96) 

‘that the head is level or the job will look 

badly. The extra space allowed between 

the jambs and studs is to allow blocking 

to be used in plumbing the frame, as well 

‘as space for the hinges and lock’ blocks, 


way are short, itis easiest to remove them 
‘and fit them back again after the easing is 
on, Otherwise, mark exactly where the 
ceasing comes on the face of the base, drive 
it out from the wall, putting a block behind 


it to hold it out, and cut down on the line 
with the point of the saw. 

Generally speaking, it is cheapest, if a 
woodworking mill is near by, to buy the 
jambs, door stops, saddle, and trim com- 
plete to suit the size of the door. Some 


n the home worker ean profitably’ 
do the work himself. Remember always 
that ft is not necessary to make moldings 
and trim in one piece. Several odd pieces 
‘of molding will often work together to make 
‘fair match for old-fashioned trim. 


Rubber Cement Aids in Tracing 


"To PREVENT tracing paper from 
ping when small tracings are being 
made, spread some rubber cement around 
the drawing or print and press the tracing 
paper firmly over it. When the cement has 
set for a moment, the paper will be fixed 
firmly in place. After the tracing is finished 
remove it and rub the cement off gently 
with the dry fingertips.—L. B. Rowsins. 


Wire Fence Rolls Up when 
Chicken Run Is Plowed 


"TO PERMIT a long and narrow poultry 
‘run to be plowed and harrowed, some 
provision should be made for opening both 
fends of the run. Usually there is a wire 
ate at one end, but it costs too much to 
place a gate at the other end. An inex- 
ensive substitute for the second gate, 
which has been 

adopted by the 

Poultry Depart- 

ment of Mac- 

Donald College, 

Canada, is a re 4 

movable end sec n 

tion, 7 

The wire ia at- 1 
tached permanent- 7" > 
ly to one outside 
fend post and is, 
‘then run across 
the ends of all the 
runs and attached 
temporarily to the 
various posts. The other end is fastened 
to a piece of angle iron, the length of which 
is equal to the height of the fencing. A 
number of holes are bored in one L of the 
angle iron for fastening the strands of 
wire to it, and two holes are drilled on 
the other L, one near the top and the other 
near the bottom, for hook bolts that grip 
the fence post. Nuts on these bolts permit 
tightening the fencing. 

‘When plowing is necessary the end fence 
is rolled up and stands on end near the 
corner post to which it is permanently 
fastened.—W. A. MAW, Quebee, Can. 
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“HANES” 
is a hit 
in athletic unions! 


‘ALK about summer underwear—climb into “Hanes” at $1.00 

and get the biggest athletic union suit value you ever had handed 
‘out! Every garment is backed by the nationally known “Hanes” 
guarantee. 

From the quality of the long-wearing nainsook, right down to the 
last stitch, you've got comfort and workmanship and service that never 
before has been sold for a dollar! 

Put “Hanes” in comparison for generous full size; for reinforced 
strain-points; for extra-strength-elastic webbing; for buttons sewed to 
stay on; for buttonholes that last the life of the garment! Compare 
“Hanes,” we tell you, and know what you buy for $1,00! 
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How Science Traces Our 
Monkey Ancestry 
(Continued from page 31) 


men of the New Stone Age, distinguishing 
them thus from the more ancient inkabi- 
tants, Neanderthals and Cro-Magnons and 
the rest, who are grouped together as the 
Paleolithies, or men of the Old Stone Age. 

Slowly, century by century, these newer 
Neolithic men spread over ‘Europe, sb- 
sorbing or exterminating the Cro-Magnon 
unter-artists. who had preceded them. 
‘They crept along the seashore and up the 
river valleys. They built villages on stilts 
out over the water of the Swiss lakes, They 
made the huts and dugout dwellings of the 
Baltic lands and of prehistoric England. 
Gradually they learned the use of copper 
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Chart of the origin of man 


and then of bronze. One group of them 
developed the city-states of ancient Baby- 


Tonia. Others began what was to be the | 


great empire of Egypt. 

‘The world today is peopled by descend- 
ants of these Neolithies. From about 
20,000 to about 10,000 years ago, wave 
after wave of them rolled out from Central 
‘Asin over the world. There were many 
Faces among them; ‘the same races that 
still exist. Some went east and became the 
Mongolians, the Eskimos and the American 
Indians. Sor it south and developed 
into the negroid peoples. Others went 
‘west and northwest and became the whites. 

‘And now let us trace in review the die 
cernible stages in the more recent ancestry 
of man. First are the little arctic lemurs 
and then the Central Asian monkeys. 
‘Next come the ground apes whose bones 
‘we have found in the North Indian hills. 
After them were the apelike men repre- 


(Continued on page 99) 
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How Science Traces Our | 
Monkey Ancestry 


sented by 
early men of Piltdown and of Heidelberg 
Next are the cavemen of Neanderthal, the 
first real conquerers of Europe. And 
finally we have the modern man—the Cro- 
Magnons of the Old Stone Age, the Neolithic 
‘agriculturists, the various races of today. 
‘And this bodily history is man’s mental 
history also. ‘The monkey has already the 
beginnings of a human brain. The 
of man is his greatest possession, his sole 
and sufficient instrument for the conquest 
cof the world, And this, too, has grown 
from. small beginnings’ in ‘lemur and 
monkey and ape. The modern students of 
paychology, of inhibitions, inversions, and 
unconscious fears, are beginning to 
what the evolutionist knows—man's 
built upon a basis of the 
matter how far from thi 
‘has since progressed. 


CU seryrenttg Mas Semauent of che 
World another amazing story in this 
fascinating romance. 


covery" of sciences. hia primitive i 
suing) ‘hla tret ogriulbara, arte, a 
manufacturing — 

ct 


iapter of Doctor 
ais ‘and simply told atory. 


It Js a tory you can't afford to mien 
ler today to save 
your July POPULAR SCIENCE MONTHLY. 


FOR FURTHER READING 


"DHE, best ook on ghee, of 
Homo tw Cd. Stone Ags by 
fait Usiorm (Charter Seribnets So 
ing th aiinan wit be four 
The btiginand Kvolstioy of Humax tention” 
ay (Witams and Wikies, 
7 


as “passed away" oF "gone to a better 


world.” During the war the soldiers sai 

t a “buddy” who had been killed had 
ne west” oF was “over there.” 

‘Then there is the dread of inclosed places 

claustrophobia, as itis technically called, 
‘This fear is what makes it difficult for some 
persons to sleep in the lower berth of a Pull- 
man ear, though they sleep without diti- 
culty in the upper. These same people 
avoid narrow streets lined by tall buildings 
fand are afraid of closed telephone booths. 

Closely related is the fear known as 
agoraphobia, the Greek term for “fear of | 
the market place”—dread of open spaces. 

T remember seeing in a dispensary a 
patient who could not cross Union Square 
in New York without being so uncomfort- 
table he would be almost overcome. He 
hhad to walk around the square, close to the 
buildings. Curiously enough, if he were 
accompanied even by a little child, that was 
‘suicient to allay his fears. 

‘Some persons are afraid of pointed ob- 
jects. They cannot even endure pointed | 


or files strike them ind it 
hard to exp'ain their fear, though it is asso- 
ciated with the dread that they may do 
‘some harm to themselves or to others. 
‘Animals are often the innocent cause of 
human dreads, ‘The typical instance is 
(Turn to page 100) 
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Fear—Man's Greatest Bogie 
99) 


(Continued from page 
woman's dread of mice. There is the well- 
| known story of the woman lion tamer who 
| screamed and fled to the safety of a chair 

at the sight of a mouse. 

On the other hand, there are women for 
whom animals hold no terror, yet who are 
frightened by human beings. "Consider the 
recent experience of Miss Martha Miller, 
of the American Museum of Natural His- 
tory. Returning from an exploring trip to 
‘the Belgian Congo, where she had shot 
lions and elephants, she went to Newark, 
N. J., to address an audience. At sight 
of the crowd, this otherwise fearless young 
woman, who thought nothing of facing & 
ferocious lion, fainted dead away! 

Some people are very much afraid of cats 
—so much so that even the presence of a 
‘at in the room makes them extremely 
comfortable. A cat entering their sleeping 
‘quarters at night will awaken them, 

‘Curiously enough, some who are afraid 
of domestic cats have no special dread of 
the big cats—the lions and tigers in me- 
nageries. Dread of dogs also is strong in 
some people. A dog turned loose in a room 
will disturb them deeply. 

‘The more we know of dreads, the more 
we realize that the state of mind known as 
scrupulosity, or the dread of sin, should 
really be classed among fears such as dread 
of dirt and of falling from a height, rather 
than with any special spiritual’ state, 
‘Sometimes it is assumed that such serupu- 
lous persons are better than others; as a 
matter of fact, they are only more nervous. 
‘Their condition is a real nervous affection 
‘and can only be treated successfully like 
the other dreads. 


Fear Can Be Conquered 


Jast as the dread of heights is a typical 
example of the fears of mankind, 0 its 
conquest demonstrates best how to over- 
come such fears. Reasoning with fears 
useless. They must be overcome by form- 
ing habits, patient y and persistently, to 
counteract them. 

Nearly all men who work on high build- 
ings have some dread of heights. Many of 
them suffer severely from it. Yet they 
learn to overcome it by practising self re- 
pression and control—will power. 

T knew a man with a really pitiable fear 
of the dark who had to take 1 jobs night 
watchman in a lonely factory far out from 
town. He lost more than 30 pounds in 
‘weight before he gradually overcame his 
dread. But he did it. Another man with 
‘an awful dread of microbes became an ex- 
pert bacteriologist, though not without a 
Protracted effort at self conquest. 

Practically any one can overcome a 
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dread in just this way, provided he really 
wants to. If he is compelled to do it in 
‘order to support his family, then it becomes 
comparatively easy of accomplishment, 
But in any case, nerve to push through to 
‘successful self control is necessary. 

For those who lack sufficient will power 
to overcome their dreads science soon may 
discover a cure. An expedition of scientists 
hhas just returned from South America with 
a new drug, caapi, which they believe will 
‘effect such a cure. 

If their claims are substantiated, the new 
rug will be one of the most important dis- 
| coveries in pharmaceutical history. 

(Doctor Walsh is preparing an article 
on will power, probably the best cure for 
fear, for an early issue of POPULAR SCI- 


ENCE MONTHLY. 
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Scientific Baseball 
(Continued from poge 41) 


two bases in about 334 seconds. If this is 
shorter than the time it takes for a batted 
ball to travel to a player in the field, plus 
the time it takes the player to field it and 
‘throw it, plus the time elapsed in the fight 
of the ball from the fielder to the baseman, 
the runner is safe. That is why 2 slow 
grounderissafer than afastone. Thatalso 
is why the player who becomes “one step 
slow” can’t stay in the big leagues. 
Baseball is a game of split seconds. Some 
of the most important plays are figured out 
‘with an infinitesimal fraction of a second as 
the margin of safety. One of the plays 
figured out on a split-second basis is the 
famous “squeeze” play, designed to bring. 
runner home from third base. When this 
play is to be attempted, the manager signals 
to the runner and batter. ‘The runner has 
‘orders to lead off from third and start at 
full speed for the home plate with the first 
motion of the pitcher. ‘The batter lays 
down a bunt along the right foul line. As 
he starts for first base, the runner from 
third is well on his way home. By the time 
the bunt can be fielded and thrown home 
by the pitcher or first baseman, the runner 
hhas slid across the plate. If the play sue- 
ceeds, it is by the narrowest of margins, 


Making a “Hit and Run” Play 


Another bit of split-second baseball 
strategy is the “hit and run” play. With 
runner on first base, the manager signals to 
him and to the batter at the plate that the 
next ball pitched must be hit. The runner 
sstarts with the first motion of the pitcher, 
in an attempt to reach third base. The 


‘batter must hit the ball to right feld, #0 it | 


‘will go behind the runner, and thus increase 
the distance of the throw to third base. 
‘When this play succeeds, it is by a very 
‘small margin 

‘The batting rally I cited at the outset 
‘a striking example of hit and run tactics, 
Every Giant player knew that the next 
‘man up would hit the first ball pitched, and 
acted accordingly. 

‘The chances of a runner in moving from 
fone base to another also are figured out 
mathematically. Sincea ballean be thrown 
across the diamond in any direction in 
about one second, the runner must gain 
every possible advantage in the way of a 
Tong lead and a quick start. Third base is 
easier to steal than second. Because the 
‘second baseman and the shortstop must 
play a considerable distance from second, 
the runner on second base can take a longer 
lead. 


Famous Players Who Stole Home 


It is almost impossible to steal hom: 
but it has been done. In the World Series 
of 1921 MeNally and Meusel of the 
Yankees both stole home, ‘The only other 
man who ever performed this spectacular 
feat in a World Series was Ty Cobb, the 
‘greatest of all baserunners, who put it over 
in the Detroit-Pittsburgh series of 1909. 
Walter Johnson's fast ball, Christy 
Mathewson’s baffling curves, and Babe 
Ruth's home runs, all come under the 
general head of physics in scientific base- 
ball. The speed of a pitehed ball naturally 
depends on the force behind it. The curve 
depends on the direction in which the 
pitcher spins it, and the distance of a hit is 
determined by the driving force applied by 
(Turn to page 102) 
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Scientific Baseball 


the batter, plus the force of the pitched ball 
as the bat crashes into it. 

‘The direction and elevation of the hi 
determined by the angle at which the bat 
meets the ball. These natural laws the 
greatest hitters have closely studied. 
result is that every big league team boasts 
of one or more accurate “place” hitters who 
‘can be depended to hit the ball to right feld 
or left, as the occasion demands. The late 
Willie’ Keeler was the pioneer place hitter 
of baseball. When asked how he m 
tohit safely so often, his charact 
was: “Thit ‘em where they ain't. 


Speaker's Marvelous Sense of Distance 


Tris Speaker understands the physics of 
baseball about as well as any man in the 
game. When a fly ball is hit to center field, 
he ean tell at a glance exactly where it is 
going toland. Henever overruns or under- 

a fly. Hisremarkable ability prevented 


‘orld Series in Brooklyn. Krueger, the 
first man up, hit along fly toward the center 
field fence that looked good for a 

bagger. Speaker turned tail and ran n 


ly 
to the fence. There he whirled about at 


exactly the 
without 
looking back 

Ray Schalk is another great player who 
seems to have an uncanny judgment of 
flies. He never goes after an impossible foul 
fly behind the bat, but [have seen him eatch 
some that looked impossible. Whenever 
he goes after one, it is his. 

Science on the diamond is an asset that 
players and managers and team owners are 
constantly studying and using to increase 
the popularity of baseball. Despite the 
columns written by baseball writers about 
the danger of too many home runs, the fact 
remains that the public likes powerful, 
scientific hitting and plenty of it 

Babe Ruth alone ean fila grandstand. I 
think that proves my point. 


spot and caught the fly, 
slackened his speed by 


Speedometer Shaft and Motor 
Form Flexible Bench Tool 
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FIXTURE that can be put to numer- 
drilling, grindin 


‘ow uses about the bench such as 

‘and buffing, ean be made 
from a speedometer shaft and a small 
electric fan motor. 


Fix the linked shaft to the end of the fan 
shaft and secure the shaft housing to the 
frame or motor housing. In the opposite 


Fer driling, grinding, or buffing small work 


fend of the speedometer shaft any small 
chuck similar to a hand-dril chuck is fast- 
ened. A hollow cylindrical wooden 


handle sbout 114 in. in diameter is pro- 
vided by taping it on the end of the shaft 
| housing oF binding it with twine—G. A. | 
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THE HOME WORKSHOP 


How to Build a Heavy Duty 
Bench Fretsaw 
By Joe V. Romig 


)NE of the handiest tools for the home 
workshop is a heavy duty bench 
fretsaw. It wil do a large variety of useful 
work in both wood and the softer metals, 
and saw blades ean be bought in numerous 
lengths and widths 
‘The saw illustrated costs little to build. 
‘When the blade is disconnected, it ean be 
dismantled and the frame folded back 
against the wall so as to leave the top of 
the bench clear for other work. 
‘The double action treadle is coupled to a 
flywheel by means of a wooden connecting 


ine arm, yous, side, and wuide 


rod. A wheel that will serve for the fly- 
‘wheal usually ean be found in the junkyard. 

‘The saw arm is wood, shaped as shown, 
and is hinged to the wall at the back of the 
bench with two hinges. A saw yoke made 
of thin sheet metal is fastened to the outer 
tend and is tapped for a screweye, to which 
in fast 

‘The 
length of steel running up and down in a 
square brass tube soldered to a flat brass 
plate. ‘The slide piece is slotted at each 
end and drilled, as shown, for the pins 
that hold the saw blade and treadle wire, 

Each end of the treadle wire has an 
clongated loop that slides on round headed 
ferews in the edge of the treadle. The 
throw of the crankpin on the flywheel 
should be about 6 in. and the total travel 
of the treadle at the points where the wire 
i connected with it should be about & in. 
AAs the saw blade is always pulled upward 
by the spring, the mechanism comes to 
rest with the treadle in a horizontal po- 
sition and therefore ean be started with a 
light pressure of the foot. 


A Screw that Cannot Be Easily 
Taken Out 


AFTER petty 
thiet had taken 
out the screws of my 
toolbox and helped 
himself to my tools, 
devised the method 
illustrated of filing 
the heads of the 
screws 80 that they 
‘ean be removed only with special effort 

‘The two faces of the serew heads are 
filed down at an angle so that the serew- 
driver engages them when turning clock- 
wise, but slips when turning in the op- 
posite direction. ‘The screws may then 
be tightened to any extent, but cannot 
be removed with a screwdriver.—A. | 
SELETK2y, Catonsville, Md. | 
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leaks. Save money by get- 
ting double the mileage out 
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inject a 25c tube of Never- 
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tire and you can ride all 
summer without the least 
trouble from punctures, or 
porous conditions of the 
tires, Think of the time, 
trouble and money this will 
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What Do You Know about Science? 


Following are correct answers to the 
| ‘questions on page 45 


The Human Machine 
sas ee ae 
fet lcs ss 
pe ced Seen oe bee 
ween fore ie eae 
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Women may ‘have ax. many as 70,000. 

oor of the hai in due to thousands 

‘colored substances put 

inside the growing hair by'the hair cells 

When your hair torn ray, i 

sno longer mace this 
ubstance. ‘They are badly nourished. 

& There ure, 206 bones in the body, in- 

luding the three little bones in each ‘ear. 

5. Any injury to the body sets blood flow. 


ing to the inj ‘in order to repair the 
damage. Some of this blood, or some fluid 
from ‘It, usually leaks out ‘of the blood 


‘Vessels and seeps in among the fibers of the 
museles and the other tists. ‘This makes 
the timues swell and forms a bump. 
feo ile blood inthe “bra cause 
fainting. ‘Suppose you are lying down an 
up quickly. Most of the blood in your 
fray ‘suddenly drains ‘down out. of Your 
head. "The brain is deprived of ood, 
Fung out of oxygen and you faint. 
7. Sneezing iw an automatic devies to keep 
insects and other dangerous things from 
tng int, the Tongs and the lr Pumas 
feading to them. If anything touches the 
nerveain the lining of the nose, they send a 
menage to the nerve center in the brain 
Which controls the muscles’ of the chest. 
This center orders a sudden contraction of 
‘and. the resulting. meeze 


ge, for 
boys is seven pounds 10 ounces; for girls it 


S\general name for a great many diseases, 
os Colds are due to germs that grow in the 
tinsues of the nose and throat so that, these 
tiaes get infamed and ewell up.” These 
ire king. about on 

{holt surfaces of the mouth and nose but 
‘hen we are in good health they cannot get 
foothold in the Gasues. A severe fatigue 
4 spell of indigestion, great, chilling of 
thethoay or note other thing, that lovers 

vitality temporarily, may give the perm 
schance to enter the’ Genter and’ get 8 
Start. Then we have a cold. 


What Things Are Made Of 

1. The difference between atoms and 
‘molecules ean be made clear by an example. 
Water is made up of two parts. of hydrogen 
and one part of oxygen. ‘The 

possible particle of water still has this com- 
position. It is a water molecule. Tt con- 
fists of two atoms of hydrogen and one aiom 
of oxygen held together in a chemical com- 
bination. If you split this up, it is not a 
molecule any more. Neither is it water. It 
is merely some loose atoms of the single 


that cannot be split up into other sub- 
‘stances except by disintegration ofits atoms. 
| 3." Hadium also is a chemical element; one 


| of the metals. Its ‘extraordinary im 
| tance in science is due to Bho ek thas 
tome are explosive. A few bilion of them 
explode every second, even in a very small 
Ditce of radium. And when one of them 


breaks into an atom of the gas 
Relum, which is thrown out with great 


force, and an atom of, snother radioactive 
élement called aiton.” 
4. The smallest distance actually measured 
#0 far is the distance between the atorrs in 
4B crystal of common salt. ‘Tt is about 100 
fuillonthe of Inch "Its cub fant an 
inch square were enlarged until it reached 
from New York to Chicago, the atoms in it 
‘Would be alittle over half an inch apart. 
5.'The ‘metal ‘osmium, which isa rare 
metal much like platinum, It weighs 227 
{Limes as much as an equal volume of water 
6. Lithium, which occurs ax chemical 
compound in lithia water. tn the form of 
‘etal itis merely a chemical curiosity. Tt 
specific gravity f about half that of water, 
E"Becatoe ure ‘gold, is too. suf ts 
molecules do "not atic, topether very 
Tightly and too many of them would ru 
fad eet lat when, the son wan eared 
‘about and used. "So a litle copper is put 
into the gold, This makes the moleeen 
of gold ste ver more tightly wo that 
thetcain i harder 
8. Coal is an impure form of the chemical 
element carbon. "When it burna, the carbon, 
combines with the oxygen of the air. The 
impurities in the coal are left behind as aah, 
9. Smoke is mostly little ‘particles of ear 
fon that were nat burned tne fre. 
ig very fast, and. es the 
fue in sot pod ety broken up, like wood 
ar soft coal, a fot of tiny carbon particles 
fare torn off and carried up the chimney 
before they have time to catch fire and burn, 
30, Alcobol is 'made hy" yeaut, whieh 
really a'tiny living plani 


‘A cake of com= 
yeast contains billions of them, 
ese plants convert sugar into alcohol. 


How Things Work 


ne side of the ball, "The rubber (or the 
‘compressed ‘air inside) resists this latten- 
maker the ball rebound: 
Tn ian natace “of “inertia, The 
standing people are moving with the car. 
‘They teal fo” Keep om moving. when te 
stops. The law of inertia is that matter at 
rest tends to remain at rest and matter in 
motion tends to remain in motion until 


some opposite force i 
3. The friction of the The pitcher 
tives the ball a spin. This spin causes more 


4ir frition on one side of the ball than on 
the other side and makes the ball curve, 
4. Flies have little suckers on their feet by 
Which they can stick to things. 
5. Woolen clothes are warmer than cotton 
tenes because they hold more air and hold it 
tighter. Air, when it cannot move, ia a 
very poor conductor of heat. ‘The layer 
of sir entangled in he, meahen of, clothen 
Drevents the body heat from escaping, 
& The ice cools the air around it. This 
makes the air heavier and the cooled air 
sinks. , Warm air comes up from the lower 
art of the refrigerator. ‘There is thus 
continual circulation of the air. 
a increases heat Heat, also 
increases pressure. If a tire gets hot, the 
air pressure inside it goes up. If the pres- 
frure rises too high or if the tire is weak 
anywhere, it may blow out. 
8. Light travels about a million times 
faster than sound does. ‘The light is prac- 
tically instantaneous. ‘The sound takes 
bout five seconds for every mile. 

“The smooth walls of the inside of the 

shell cause “a great_many’ small. echoes. 
When‘ you, held the shell to your ear, 
sore sound from, the wiret or the room 
fet into it through the crack between it 
nd your ear. ‘These echo around inside 
and rumble like the waves, 
10. Most solids swell a littie when they are 
heated. Glassware does. A cold glass put 
into hot water swells; some parts. more 
than others. ‘This makes strains in the 
glass and breaks it. 
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hhull because the bend is well above the 
water line. 

The transverse ribs are I-in. stock. White 
ccedar can be used, as well as oak or other 
hard woods. ‘The engine bearers are oak 
Lin, thick, with steel plates to take the 
engine brackets. 

Every step in building the hull should be 
governed by the thought that the high 
‘speed developed by the hydrosled imposes 
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[Bhd The construction of th 


‘strain that will quickly reveal any weak 
places. For this reason, each plank and 
beam should be fastened liberally with 
‘copper oF galvanized nails, screws, or rivets. | 
‘The shaft log or propeller shaft bearing 
must be fastened rigidly to the stern plank- 
ing and bored in fairly accurate 
with the engine. The weaving of 
accommodated to a considerable extent by | 
the flexibility of the universal joint, which 
is retained for that purpose. | 
‘The propeller should be of a high speed 
(Turn to page 106) 
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ype, preferably three-bladed, about 14 or 
in. in diameter, with a 22-in, piteh, An 

in. propeller ‘will obviously” give a 

| higher speed, but the additional loud on | 
the engine will make necessary more fre- 


r 
1 


pate 


How the twin rudders are ms 


quent adjustments in the bearings to over- 
‘come the wear. 

With the position of the engine and pro- 
peller as shown, a speed of about 25 miles 
aan hour can be obtained under favorable 
circumstances. To increase this speed it 
would seem necessary only to lower the 
position of the propeller, but as that would 


| cay cxscun Tame 


+ = | 
te: 


involve tilting the engine 
because the oiling woul 
and uncertain, 

Success in constructing a boat such aa 
this depends much upon the ingenuity of 
the builder, and all sorts of modifies 
are possible. While all important dimen 
sions are given in the drawings, there is 
nothing hard and fast about them and they 
‘ean be varied within limite to suit the ideas 
of the builder. 

(Valuable pointers on building hulls 
will be found in the series of articles by 
Captain McCann, "New Motorboats from 
O1d,"" the second of which appears this 
month, and in a description of a home- 
‘made sailing lark, by Mr. Stillman Taylor, 
on pase 108 of the April ixsue.) 

eC THE EDITOR. 


itis not advisable 
become difficult 


Max troubles experienced by beginners 
can be traced directly to faulty construc. 
tion or defective parts, Be careful that 
You thoroughly understand a wiring dia 
gram before connecting a set. If your set 
floes not work, it is sometimes advisable 

| to tear out all 

| again, using ordinary bell wire, which can 
be replaced with heavier wire when the 
hook-up has proved satisfactory.—-J. C. 
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Kitchenette Closeted in Dining 
Room Saves Housewife’s Steps 


WEEN space is limited, » kitchenette 
an often be closeted at one side of 
the dining room, as illustrated. This is 
primarily an apartment house idea, but it 
is applicable to remodeling work, to two 

A three story flats, to small cottages, 
‘and to large old-fashioned houses where 
the kitchen requires too much time and 
effort to maintain. 

‘An area 2 by & ft. is all this closeted 
equipment requires. Three doors are 
‘opened during the preparation of meals, 
and after the dishes have been cleared 
doors are closed and all ex- 
ince of the kitchen is concealed. 

When serving 
meals, only. the 


center door need be partly open for access 
to dishes that have to be kept hot on the 
range. 

‘The kitchen is complete in all essentials. 
‘On the left aide in the sink, and extending 
from this to the side and rear is « copper 
drain of large size. In the contr is the 
Fange with glass partitioned eabinet above. 
‘To the right of this ist le oF 
board, under which is small 
refrigerator, not shown in the illustration. 
Access to the icebox is obtained by lifting 
up the serving board, which in hinged at 
tthe rear and ean be fastened in the raised 
position by « hook on the edge. 

"On the extreme right and behind the 
door frame are food containers, a cup- 
board, and two sliding bins for flour and 
meal. A strip about 4 ft, up extends around 
the inside and is fitted with hooks several 
inches apart for various kitchen utensils. 
At the center is an electric light. 

‘The shelving shown at the sides of the 
lass cabinet extends all the way up to the 
ceiling, and ample space is provided for 
canned foods, packages, pans, and china. 
Above the range and connecting with the 
chimney is a ventilator to keep the odors 
of cooking out of the dining room. 

Apart from ‘its economy in space, this 
small kitchen saves countless steps and re- 
duces housework to a minimum.—G. A. 
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it. Let the American 
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‘a High School training. From the 
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How I Improved My Homemade 
Loudspeaker for a Dollar 
By John A. Mahon 


[ BAYE improved my homemade loud 
speaker so that it compares favorably 
in volume, sweetness of tone, and absence 
cof distortion with any of the high priced 
commercial loudspeakers on the market. 
Like many radio fans, I have been using 
Baldwin C phone, modified by » simple 
adjustment such ‘as I described in an 
article on page 107 of the March issue of 
Porviak Science Monty. To carry 
the improvement 

still further, 1 
added a perma- 
nent magnet, a8 
shown. It is a | 
magnet of the type | 
tused in auto mag- 
netos. 

A slot is cut boom 
with a hot knife in [° 
the top of the tele- Lt 
phone to take one 
leg of the magnet, 
so that the magnet 
will fit loosely over 
the armature in 
the phone. The 
other leg is held 
in a socket made 
of tin or braaa, and 
supported by a 
‘brass rod attached to the brass sleeve of an 
‘ordinary phonograph horn adapter. 

In placing the magnet in position for use, 
tune in some station that is relatively weak 
‘Then try out each side of the magnet to see 
which gives the louder tone. When this 
has been determined, place the other leg of 
the magnet in the socket. See that the 
magnet makes good contact by scraping 
off the purple varnish on top of the phone 
armature. That is all that is necessary. 
You will find the stations coming in much 
better than before. 

‘With 100 volts on my amplifier plate 
circuit, I have brought in New York sta- 
tions so loud that they could be heard for 
blocks away, and on local stations I use a 
detector tube alone, as otherwise the broad- 
casting would be unbearably loud, 

‘The vent hole and the wingnut clamping 
attachment, shown in dotted lines in the 
illustration, ix the adjusting device de- 
scribed inthe article mentioned above; 
both improvements together give me a loud- 
speaker different from any on the market 
and one that has proved most satisfactory 
in regard to both volume and clearness. 


Radio Wave Trap Helps to Cut 
Down Interference 


ERY often the use of a “wave trap” 

will aid you in reducing interference 
from conflicting broadcarting stations, 
Such a device ean easily be made by con- 
necting a variometer in the ground circuit 
{in series with the tuning coil and connect- 
ing a variable condenser of about .001 mfd. 
in parallel with the variometer. 

The set js first adjusted to receive the 
desired station as clearly as possible and by 
her adjustment of the variometer and 

ired station 
can be tuned out. particularly 
useful when two broadcasting stations are 
Tocated so that their signals come in with 
about the same strength.—S. L. G. 
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How to Paint Furniture 


if necessary, it can be colored as heretofore 
described 

For the enamel itself, the brush must be 
absolutely clean and free from dust. Al- 
though the enamel will flow on and level 
itself, it is important to brush it first with, 
then across, and finally with, the grain in 
order to spread a perfectly even film. If 
this is not done, the enamel will either 
refuse to dry thoroughly on the horizontal 
surfaces, or will run in a discouraging 
fashion on vertical or inclined surfaces. 

‘All coats of enamel but the last can be 
thinned with turpentine. Each coat is 
sandpapered and dusted after it is hard. 
‘The last coat is applied as it comes from 
the ean 

‘The question of how many coats to apply 
depends entirely upon the kind of work 
and how good a finish is desired. For 
average work, from one to three coats of 
‘enamel are used. At least three should be 
used if a rubbed finish is desired, such as 
for good bedroom pieces. It is important 
to make sure, in that case, that the last 
coat is a grade of enamel intended for rub- 
bing. When dry, this coat should be 

rubbed either with 
No. O steel wool 
‘used dry, which is 
the most convenient 
method for the 
home worker, oF 
rth powdered pu 
ice stone on a wad 


of soft cloth 
piece of felt, or a 
regular rubt 

‘The cloth or felt is 


moistened with 


water, and the pum 
{ce stone is sprinkled 


‘must be rubbed uni- 
formly, Do not rub too long or too hard. 
Six of eight passes of the rubbing felt are 
ordinarily enough. Small, irregular sur- 
faces and moldings can be rubbed with 
pumice stone on cotton waste, 

Ifyou wish to polish the surface, gi 
further rubbing with rotten stone and oi, 
either a regular polishing oil or machine 

‘mineral oil. An imitation 
‘be obtained without the labor of 
rubbing by using specially prepared enamels 
that dry flat or with an eggshell gloss. 
ing an old 
varnished piece of furniture, itis advisable 
to remove the varnish entirely. Failure to 
do this is one reason why refinished furni- 
ture sometimes chips and cracks 

When surfaces have been finished in 
other ways than varnishing, it is sufficient 
to wash them thoroughly so as to remove all 
grease and dirt, and then sandpaper until 
smooth and free from all traces of gloss. 
One or more undercoatings are then ap- 
plied, as the condition of the furniture 
‘seems to require, and the finishing is done 
as previously described. 

Wicker furniture should be cleaned as 
thoroughly as possible before attempting to 
paint it. The ideal way to finish it is to 
Spray on the paint or enamel, which is a 
simple matter if a power or foot pump 
sprayer can be obtained. The spray drives 
the color into all the depressions without 

Turn to page 110) 
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How to Paint Furniture 
{Continued from page 109) 
the danger of runs that is always present 
‘when a brush is used. A good job can be 
done with a brush, however, if the enamel 
is thinned with turpentine and put on as 
dry as possible with an oval bristle brush. 
‘The brush should be applied with a rotary 
pressing movement to work the color in 
well. 

Often chairs enameled at home have a 
tendency to remain sticky. This can be 
avoided by thinning with turpentine.each 
cont that is used for such surfaces as chair 
seats and table tops, and allowing it to be- 
come thoroughly hard before the next coat 
is applied, 

Enamels flow best at a temperature of 
about 70 degrees, and when drying require 
‘@ certain amount of air, so that the room 
should not be 
‘shut up tightly. 
Leave either the 
windows or the 


is another requi- 
site, and the win- 


with the utmost 
care, and kept 
between coats, or when not in use, 
with the bristles suspended in turpentine. 
After using, they should be cleaned with 
turpentine.” The enamel cans should 
always be tightly closed. 

‘Your best efforts in enameling are apt to 
be spoiled if the surfaces are afterward 
washed with gasoline, turpentin 
monia, or other strong cleanser, or even 
rubbed with many varieties of ‘furniture 
polish. One leading manufacturer of 
‘enamels recommends that cleansing be done 
with the suds of neutral soap and soft, 
‘warm water applied with a sponge, to only 
‘a small surface at a time. The sponge ix 
then squeezed dry and the suds wiped off 
with it. The surface is dried with a cha- 
‘mois skin 

‘Sometimes it is not necessary to enamel 
aan entire piece in order to give it charm and 
distinetion. Bands of stripes of colors can 
be applied on pieces that are varnished or 
polished. Some of the leading furniture 
‘manufacturers are using this trick to give 
1 touch of color to otherwise dark furniture 
For instance, with a walnut bedroom set, 
ich gray-green stripes and bandings are 
often most attractive. 


Paper Clips Prevent Blots 


‘AITING for the ink to dry on a 
‘tracing wastes considerable time. 
If a draftsman hurries, however, he is apt 
to blot one or more lines already drawn. 
To lessen the likelihood of blots, fasten 
several paper clips on the edges of the 
‘Teequare, trian- 
—* gles, and irregular 
curve. These clips 
will raise the in- 
struments enough 
tokeep them from 
coming in contact 
with the tracing 
cloth. —A. L. 
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Barrel Head ‘Flyer’ Is Speediest 
Model Yacht 


“HE fastest and simplest model yacht 

that can be built, is one that has half 
a head of a cask or barrel for a hull, This 
does not make a beautiful hull, but it will 
deat most of the more elaborately built or 
hollowed-out models of conventional and 
expensive types. 

Half or nearly half the head of a fair 
sized cask is needed. You will find one 
edge beveled more than the other, so cut 
tthe lesser bevel until both are alike. ‘Then 
‘cut the cask head on a line parallel with 
the deck and about one quarter up from 
the bottom, as shown, and replace the 
piece with piug lead, sheet lead, or old pipe, 
hammered into shape as at A 

Put the hull into water at least 2 ft. deep 
and see how it floats. It must be quite 
upright, with about 1 in. out of water, the 
deck being parallel with the waterline, or a 
trifle high astern. The rudder, to be fixed 
later on, will lower the stern a trifle. Shave 


off the lead until you have achieved this 
nce bi 


Next, ong. and 
from tough 34-in. wood, and 

sprit. Bore holes in the hull and step th 
masts firmly, Fasten the bowsprit with 


two fine nails or staples. 

‘The rudder, B, should be rather large 
and weighted at the end with sheet lead. 
Put two screw eyes in the stern and two 
more, slightly open, in the rudder, hanging 
the rudder so that it will swing freely as 
the boat canta over to the wind. 

Make two long, light, tough spars, and 
sew oF lace three-cornered sails to them. 
Fasten the spars as at C. Sew a hook at 
the tacks and an eye at the sheets. Dress- 
makers’ hooks and eyes will serve very well. 
Make a small wire ring at the end of the 
bowsprit for the fore tack, screw an eye in 
the deck for the main tack, and others for 
the fore and main sheets. Stretch the sails 
tight and, where the spars meet the masts, 
put eyes on the spars and hooks on the 
‘masts for connecting them. 

For the sheets you will need a piece of 

to the corner of the sail 
and adjusted by a small cleat such as is 
tused for fastening tent ropes—a piece of 
metal or wood with two holes in it, as at 
P. A hook and eye hold the sheet, as at 
If you prefer, you can have the sheet 
single and fasten it to two nails, as shown 
(Turn to poge 112) 
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Barrel Head “Flyer” Yacht 
(Continued from page 111 


at H, but do not leave the end trailing in 
the water, as it is not shipshape. 

Hook the sails in position, see that they 
are set nice and fiat, hoist your flag—the 
black flag suits her Very well—put her in 
the water, and see her beat everything 
afloat. 

‘The proportions shown on the drawing 
are about right for sail area and balance, 
but the amount of lead required cannot Le 
stated, as it varies with the size of the hull 
and the kind of wood used, You ean 
estimate it roughly by floating the half 
head on the water and putting weights on it 
until it is more than half under, ‘The rud- 
der also will have to be experimented with 
‘until the right size and weight are found, 

‘The boat may, of course, be rigged as a 
cutter or in any other way desired, but the 

8 been found to xo well 
E. A.M. 


with the hull. 


Simply Made Forge Is Useful 
Addition to Home Workshop 


A COMPLETE forge and blower ean be 
made at little cost by any mechanic 
handy with snips, drill, chisel, and hammer, | 
‘The body is the shell of a 10-gal, milk ean 
or similar container. An old ean will serve, 
‘4 rust or small holes are of no consequence, 
‘The opening, about half the width of the 
can, is cut with the snipe, A support is 
made of gas pipe, three lengths being used, 


wor : 


Each is flattened at one end and riveted to 
the rim and then braced with tie rods. 

The blower has a casing made of two 
round baking tins. ‘The fan is a circle of 
sheet iron with V-shaped notches cut out. 
‘The remaining fins are bent to form the fan 
blades. The fan is supported on a shaft 
carried by two thimbles or bearings at- 
tached to the casing. A sheet metal bracket 
supports the blower, 

A small pulley on the fan shaft is turned 
by a belt from another grooved wheel, «uch 
as the driving wheel of an old sewing ma- 
chine. This wheel also is mounted on asheet 
iron bracket fastened to the forge,andshould 
be provided with a handle. ‘The forge bot- 
tom is lined with fire clay.—G. M. K, 


«June, 1923 


THE HOME WORKSHOP 


Novel Clamp for the Home 
Workbench Saves Time 
By L. Hahner 


OR 10 years I have been using the 

clamping device illustrated on my 
workbench. It has saved much time and 
simplified a variety of operations. Any 
‘one who will take the trouble of making a 
similar attachment will find constant use 
for it, 

Tt is constructed of two strips of hard 
wood about 3 in. wide. One should be x 
few inches less than the width of the bench; 
the other, about half as long, is nailed to 
the upper side of the first piece to keep it 
from bending 

"At & point about two thirds the width 
of the bench from the front and the same 
‘distance from the lower end of the bench, 
drill « hole through the bench to receive 
the clamp screw, This can be simply 
plece of 3¢-in. pipe about 8 in. long, with a 


Supnlemensing vag and handecrer: 
ERRPERSApRy ttada champ han many ose 
"h Tenck: saedwork 


long thread at one end and a short one at 
the other, Into the latter a pipe T is 
screwed firmly and a suitable handle in- 
serted. ‘The long thread engages an iron 
floor flange secured to the under side of the 
._ The hole through the clamp for the 
pipe fs located so that the end of the long 
farm is flush with the front edge of the 
bench, ‘The short arm is supported at 
various heights by a step-shaped block 
of wood. 

‘The ciamp can be swung in any direction 
and, if in the way, detached in a few 
moments. It ean be adjusted much more 
quickly than a handserew, since only one 
‘serew has to be manipulated, and it is par- 
ticularly useful for holding work that 
would be difficult to handle in any other 
way. For instance, if I wish to fasten a 
ssmail board to the center of a wide one for 
drilling holes and driving serews, this clamp 
‘will hold the two together where the vise 
‘and handscrews would not serve. I often 
hhave to rip strips 1 in. wide, and this clamp 
holds them conveniently and securely. Tt 
{also valuable in assembling apparatus on 
a baseboard. 


To Repair a Broken Fountain- 
Pen Barrel or Cap 


SPLIT or cracked fountain-pen barrel 
can be permanently and neatly re 
paired by coating the damaged section 
‘with shellac and wrapping it with silk 
thread, The thread should be as nearly 
the color of the pen as can be obtained. 
Wind the thread as tightly as possible: 
the shellac will prevent the ends from un- 
winding. ‘Then apply another coat of 
shellac, rubbing it on well with the fin 
gers. For best results the shellac should 
be thinned to the consistency of flowing 
varnish.—E. H. TavLon, Howell, Tenn. 


Operate a Loud Speaker | 


on One Tube 


Erla Radio Transformers 
Make This Possible 


‘The cost of this circuit is #0 modest as to make it available 
fo every American home. Also itis so simple to construct 
ind operate as to present no difficulties for even the most 


zane. inexperienced individual. 


‘Tuning is extremely sharp and selective, undesired stations 
Being eliminated altmost at will. Remarkable as wel is the 
Purity and clarity of tone, achieved through perfect 
Riadulation, plas the effective damping of parasitic noises, 
‘The heart of this and other guaranteed Erla circuits is the 
Ena radio frequency transformer. Overcoming the high 
Eipacitance of domestic vacuum tubes in unique degree, 
‘Siu with lowest inherent capacitance, it provides unequaled 
‘Magnification without distortion. 

‘Our Bulletin No. 13, giving diagrams and instructions for 
Quiiding the Duo-Reflex eircult, may be obtained gratis 
From lesding radio dealers. Or write us direct, 
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Rectifier for Radio B Batteries 
tinued from pare 78} 


standard lamp socket; a 40-watt bulb; a 
wood cover for the jar;- a connecting plug, 
and a length of wire sullicient to reach to 
the outlet to which you connect the recti- 
fier; and 34 Ib. of ammonium phosphate. 

Its very important that the ammonium 
phosphate and the aluminum strip be as 
ure as obtainable, otherwise the rectifier 
will work poorly, if at all. The solution is 
made by dissolving the half pound of the 
chemical in two quarts of water. 

‘The construction is clearly shown in the 
illustration on page 80 and very little ex- 
planation is necessary. ‘The wood cover 
hhad best be painted with pitch or asphaltum 
varnish, also all the joints, to prevent cor- 
rosion. 

Bend one end of each strip at about the 
gin. mark. Drill two holes in each of 
these bent ends and attach the strips to the 
tunder side of the cover, about 1 in. apart, 
with brass screws, as shown. 


Connecting the Rectifier 


Next, mount the four binding posts, two 
‘on each side, on the top. Fasten the socket 
in the center. After the rectifier is wired, 
the solution may be poured in the jar, to 
within about 33 in. of the top, and the 
rectifier will be ready for operation. If the 
cover fits very tightly, it will be necessary 
to drill one of more vent holes to allow the 
gases to escape. 

Be sure that the aluminum plate of the 
rectifier ia connected with the positive or 
“plus” pole of your battery. Otherwise you 
might ruin it by charging in the wrong. 
direction." 

‘The size of batteries vary, but, when 
using @ 40-watt lamp, a medium size bat- 
tery can be fully charged in a half hour, 
otters in proportion. 

De careful that the screws inserted on 
‘one side of the cover do not come in con- 
tact with screws projecting from the other 
side, as this might cause a short circuit. To 

revent the creeping of the electrolyte, 
float a little paraffin oil on the surface. 


Multiple Telephone Terminals 


ANY number of telephones within reason 
‘may be attached in parallel toa radio 
ssct without extra binding posts if two coil- 
‘springs are used as shown. A loop is 
formed on the end of each and con- 


RON 


nected with a phone binding post. The 

| phone terminals are then pressed between 

| the coils, which clamp them sufficiently to 
insure a good electrical connection. 

‘This device is useful primarily for erystal 

sets, where the phones are often connected 

| in parallel instead of in series to lessen the re- 


stence—R. H. Kasrex, Philadelphia, Pa. 
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Automatic Chicken Coop Door 
Opens for Hens at Sunrise 
By Dr. Ernest Bade 


AN AUTOMATIC door for the chicken 
‘coop that will open after the hens are 
up in the early morning can easily be con- 
structed. It protects the chickens at night 
‘and at the same time permits them to get 
‘out for food and exercise at sunrise. 

In place of springs, which rust quickly, 
aset of levers, astout cord, a weight, and a 
pair of ‘hinges 
supply the mo- 
tive power. The 
device in 80 
nearly foolproof 
that the one I 
built works as 
well now as the 
day it was first 
adjusted. 

A frame twice 
the height of the 
doorway is made 
from 1 by 2 in. 
strips, The inner 
vertical sides of 
the frame are 
provided with 
grooves in which 
the door, made 
either of zine, 
galvanized iron, 
or wood, slides 
easily up and 
down. This door 
isprovided on the 
inside with a small grain holder, above which 
are punched a few holes to admit light. 

Tinged to the lower cross member of the 
frame on the inside Is a board as wide as 
the frame and 10 or 12 in, in depth. A 
round-headed screw in the edge of this 
‘board, preferably the edge that is later to 
be placed against the side of the coop, 
carries a loop st one end of a stiff wire. 
‘The wire should be long enough almost to 
reach the top of the frame. 

‘At the upper end of the wire is another 

oop, 
bar sunk about 35 in. 
‘Another round- 
headed screw is 
fastened to the 
center of thisbar, 
and a wire bent 
around it in stch 
a way that one 
fend engages the 
loop of the long 
wire while the 
other end hangs 
downward, 

‘Near the top 
of the sliding 
door a metal 
knob or bolt is 


Front view of the door, 
thawing latch 


| firmly fixed and 


another one is 
placed near the 
bottom. When 
the door is closed 
the long, free end 
of the wire hang- 
is from the cen- 
ter of the cross 
piece is bent 80 as to hook direetly above 
the small upper knob. At the same time 
the hinged board in the rear should be 


| raised approximately 34 in. 


‘A small piece of wire with loop is at- 
(Turn to pose 116) 


| What would you do 
in his place? 


The steeplejack lights his 
pipe and goes on 
painting 


Imagine, if you can, a steeplejack 487 
feet above the street level. Hanging on 
by his teeth he is applying a more oF 
Jess rough-and-ready coat of paint to a 
Sagpole. , 

Right in the midst of a bus 
painting an adventurous 
Into the picture. In fact, there are two 
bbees, both buzzing vieiously. 

‘What should the steeplejack do? 

‘There being in the profession no local 
rules for busting bees, your, ave 
Heeplelack probably would get the all 
clear signal from below and slide 
proptly down to safety. 

But not Our Hero, 

He takes out his pipe, lights it, and 
goes on painting. 

“It soothes the nerves," he says 
frankly about pipe smoking. 

‘We have no way of knowing what 
Kind of tobacco the steeplejack pours 
into his pipe on these bee-buzzing ocea- 
sions, but we have a feeling that it is 
Edgeworth. 

for Edgeworth does much to give 
the smoker a sense of calm and peace- 
ful security. 

Of course we 
‘wouldn't care to go 
on record as claim- 
ing that smoking a 
can of Edgeworth 
is as good as a two- 
weeks rest cure in 
the mountains; but 

‘we would like 


morning’s 


to register 
very strongly 
the opinion 
that smoking 
any pipe 
makes life 
seem more 
worth living 
and that 


amoking a pipe filled with Edgeworth 
helps a lot. 

If you are interested in finding out 
more about Edgeworth, the most. sen- 
sible plan is for you to let Larus & 
Brother Company send you some free 
samples (so ‘that, you ‘can try the 
tohacco for yourself, 

Just write your name and address 
down on a posteard and you will receive 


immediately generous helpings both of 
Eugeworth, Plug Slice ‘and Ready- 
Rubbed. If you will also include ti 


name and address of your tobacco 
dealer, we will make it easier for you 
to get Edgeworth regularly. 

For the free samples address Larus & 
Brother Company, 59. South 21st 
Street, Richmond, Virginia. 

To Retail Tobacco Merchants: Tf your 
jobber cannot supply you with Hdge- 
Worth, Larus & Brother Company will 
gladly’ send you prepaid by parcel post 
i one- or two-dozen earton of any 
of Edgeworth Plug Slice or Ready- 
Rubbed for the same price you would 
pay the jobber. 
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Automatic Chicken Coop Door 


ce 115) 


tached near the top and center of the door 
sand from it a strong cord is carried directly 
upward through a hole Lored in the upper 
member. Pulling on this cord will not 
raise the door as long as the hook end of the 
L lever is in place direetly over the kncb 
in the door, but when a slight pressure or 
weight is exerted or placed en the hinged 
board, the hook 

moves out of the 
way and the 
board will then 
rise when, the 
cord is pulled. 
When 


ranged correctly, 
this simple lateh 


will be found 
foolproof. 
The whole 


frame in attached 

| to the coop, in- 
side the doorway, 

| and the cord is 
carried up and 
over two pulleys. A weight made with a 
can filled with pebbles is attached to the 
cord. At night, after a little grain has been 
placed in the grain box, the door is closed 
by being pulled downward and latched 
with the hook. Next morning the chickens, 
In going for the grain, trip the lateh and 
‘the door opens. The food on the door Insts 
about a week, since as soon as the door is 
tripped the food goes out of reach, 


Motor Truck Drives Pulley 
through Friction Wheel 


[9ST power take-off for utilizing the 
motor of a passenger or commercial 
automobile require the rear end of the car 
to be jacked up and fastened securely 
before the motor can be started or the 
clutch engaged. This is not necessary, 
however, with the attachment illustrated, 
which is suitable for concrete mixing, 


sawing, driving farm machinery, 
Purposes. The car can be driven directly 
on the power take-off without any pre- 
inary work. 

The friction pulley is simply a wide 
tired wagon or ear wheel running in ball 
or roller bearings that are mounted below 
the shop or barn floor. A belt pulley is 
also keyed to the drive wheel shaft. 

The car, guided by two short planks 
spiked to the floor, is driven over the center 
of the friction wheel, and the front wheels 
are held in place against a suitable stop, 
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The Shipshape Home | | 
How To Do the Odd Jobs | | 


‘Tue crackled or fig- 
ured effect on painted 
walls now so much in 


Decorating 
Peeled Woks Sous on ve ob 
{aimed quite easily by 
the home worker. It does not require the 
services of an expert decorator. » Patting 
the wet paint lightly with crumpled news- 
Daper or wrapping paper or with a well- 
‘wrinkled but lintless rag is what does the 
trick. 

Usually two harmonious tones are used, 
‘one for the under coat and the other for the 
top coat, 20 that when the surface is 
figured, the under coat will show through 
the various lines and crackle marks. The 
first thing to do, therefore, is to select the 
colora desired and apply the first coat. 

If the wall has previously been painted, 
it is neceasary only to elean the old paint 
thoroughly with soap and water. A newly | 
plastered wall and certain kinds of wall- 
Board must first 
sine or size and flat oil paint mixed together. | 
Many _varie- | 
thes. of wall 
board, how 
fever, ‘are ale 
ready primed, 
#0. that the 
under coat 
ean be applied 
directly to 
them. 

Not until 
the under coat 
fa thoroughly 
dry should the 
finishing coat 
be started. 
Much of the 
tuccess of the operation depends upon 
lasing good taste in selecting’ the colors, 
fand it fa worth while to go to considerable 
pains in making preliminary trials on a 
waste piece of plaster board, oF even on & 
large sheet of heavy wrapping paper before 
finally settling on the finishing coat, For 
subdued, delicate effects, there should not 
be much difference between the two coats; 
itis nulicient to add a litte color to the top 
coat to lighten, darken or brighten the 
paint used for the under coat, as seems 
Tost desirable. For more brilliant effects, 
such as for a nursery or a dark hallway, the 
contrast between the two coats can be mich 
greater. 

‘Now paint a strip of the wall several feet 
wide, about as far as you can reach con- 
Yeniently without moving, and, while the 
paint ia still wet, erumple up a newspaper 
‘sheet into a wad'and tap the paint lightly, 
working from left to right and from the top 
down. Presa the wad against the paint 
firmly enough so that the wrinkles. will 
leave an impression, but do not shift 
along the wall on the paint, as that wil blur 
the effect. Keep turning the wad so as to | 
Dresent new surfaces to the paint. Then | 
Add another strip of color and proceed in 
the same way. When the paper becomes | 
covered with paint, throw it away. | 

‘The figured effect will vary according to 
how tightly the paper is crumpled and how | 
hard it is pressed against the wall. A 
sharper effect can be obtained by using 
stiffer paper, such as cheap wrapping 

(Turn to pose 118) 
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A Detector tube 

Kellogg radio equipment is recommended 
for several reasons 


First — It is easy to install and siz- 
ple to operate 


Second — It is built of the highest 
grade material to give the beat possible 
results. 


Third — It is electrically and mechan- 
ically correct and will last a life time, 


Fourth — It is built by the Kello 
Setvconoard and Supply Co... who s 
wfactured high grade telephone. e 

for the past 25 yea, 3 ” = ad 


Firth — Every Kellogg radio part is 
GUARANTEED by the manufacturer.” 


“Use, 
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(Continued from page 117) | 


Paper; and a softer effect by using cloth. | 
Iany part of the surface i accidentally | 
blurred simply: paint ft over again and | 
refi 

Any good commercial fat wall paint for 
interior decoration can be used with this 
process. Besides the attractiveness that 
fomes from the endleady’ ‘varied heures, 
this process has an addtional ndvantage 
for walls in bad condition, because. the 
irregular pattern tends to cover up cracks 

a bleralabes far better than docs 8 Hat 
teoat.D. A 


Screen doors can be 
Bracing | traced strony" and 
rs | neatly by. ning ‘wo 
Doors heavy sheet iron 
tages” aboot be 
wide and 6 In. long. One ange bs screwed 
to the door ale and the ‘ether tothe 
Upper ral, und the two are then draws 
tapetber by mecane ofa save bole tstoegh 
{Re bent up anda, an shown 
"Tbe breoe, “can 
always ber tightened 
by ating “up. the 
coer with a ree 
Gre. “Ths ftore 
ie Toe unaighty than 
the treqosrty’ toed 
tached Wf carving 8 
heaty | double” wre 
terou the frame and 
twisting ie tight 
Pemnesice Portes, 
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Red Blooded Man 
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Stains are 
‘Stains and } 0 many varieties, 
‘Staining | and shades for the am 

teur painter, that it is 


difficult to ‘choowe the 
best one for a particular purpose, 
ina are used quite often where no 
ft woods, They. 
or a eloth 


fifteen minutes. They go on e 
although they are not so transparent and 
do not penetrate to the same extent ay 
other stains. Oil or spirit stains are always 
recommended for use in staining old work 

For small jobs where unusual coloring is 
needed, the home worker can frofitably | 


‘mix a little oil stain himself, To do this it | 


is necessary to have on hand a small 
amount, perhaps ten cents’ worth, of each 
of several powdered colors, such as raw 
umber, burnt sienna, lamph 

green, yellow, red, and blue. 

be mixed with boiled linseed oil and a 
little turpentine to make endless color 
‘combinations. 

‘Water and acid stains are put on with a 
brush or sponge. Since they penetrate t 
wood well and are thoroughly transparent, 
they are frequently used for hard woods be- 
fore filling. ‘They have a tendency to 
“raise” the grain so that if they are to be 
tused on a surface that snot to be filed, it is 
advisable to moisten the wood with plain 
‘water and after that has dried, to sand- 
paper it well before applying the stain. 

Spirit stains are applied like oil stains, 
but require somewhat quicker handling and 
do not cover nearly as much surface as water 
stain. They can be shellacked, waxed, or 


varnished almost immediately.—M. K 


Thie one 


1 00000 


CTGN-OWL-oc2y 


Tune, 1923 


In This Issue 


‘viele Taw the 
“ee Wert 
by Fa Fre, Ph D, 
Ph.D. 


New Auuo Hettgeratos 2 


Cee. 8 peso 
CCampresed Air Feeds Corn to Wows. %6 | 


her oad = 


wc Selence ints Babies cae #2 


Frac Muth ye We = 
Heudine Prine Wr Chavet Paper = 
fot Flak Nasser ” 
nshes Desks ™ 


Does your set “ sign-off 
because your battery quits? 
‘Ave you reminded when a god progr a 
SLU foer coc fet no ante ote onal 
Joo tage besery down town and beck? 
Keep the beery st home, Keep fall of pep 
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m4 
A GENERAL ELECTRIC PRODUCT 
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JREAL Broadway jazz down on the farm! Music 
of the big orchestras from every big town. Rainy 
days at the beach without an outdoor thing to do— 
but a concert, of the finest, coming in by radio. 
Peaceful days for tired vacationists —bright with 
entertainment. Lively parties for “the crowd” at 
faraway places. Church on Sunday. And the big 
Teague baseball news—right from the bleachers. 
What's summer without a Radiola? 


—— ce Radiola V 


¥ = The summer cottage set—to perfection. It operates 

irate do cane greece on dry batteries—anywhere—everywhere. Mighty 
good to look at—compact—attractive. Great for use 
with a loud speaker. And for big performance—two 
stages of amplification to bring in every word and 
note, clear and distinet, over big distances. 


“There's a Radiola for every purse” 
at the nearest Radio or Electrical Store 


Radio Corporation of America 


Seles Detaroment Diserict Sales Ofces 
a Repieey 10.0, LaSalle Stree 499 California Street 
New Your ‘Chicago tlie San Francinca, Calfornia 


RADIO CORPORATION OF AMERICA 
‘Bepe: 2081, 53 Broadway. New York 
Pleas send oe your free Radio Booklet. 


x ak Ful io 
Any new article, machine, design or improvement 
thereof, or any new combination of parts or improve- 
ments in any known article which increases its effi- 
ciency or usefulness, may be patented, if it involves 
invention, 


Ir YoU HAVE ANY NEW IDEAS 
which you feel are useful, practical and novel, take prompt 
action toward protecting 'your rights. If you have invented 
any new machine, or new combination of parts or improvement, 
or new process or design, 


Send Drawing, Model or Description 


of it for information as to procedure to secure protection. 
WRITE 'ToDAY FOR BLANK FORM 


“Bayt #0 idiot 
Evidence of Conception 
to be returned to me with drawing, description or model of your 
idea. Promptly upon receipt by me of your idea I will write you 
fully as to procedure and costs. 
NO CHARGE FOR THE ABOVE INFORMATION 

All communications are held in strict confidence. My per- 
sonal, careful and thorough attention is given to each case. 1 
offer 'you efficient, reliable and prompt service—based upon 
practical experience. Highest ferences. 

Write to-day for free “How to Obtain a Patent.” This 
book will give you valuable information, and it may save you 
much time and effort. Send for it NOV 

My practice is devoted exclusively to United States and foreign. 
ave and trade marks. Very probably I can help you. Write 
i 


CLARENCE A. O'BRIEN, Registered Patent Attorney 


125 Southern Building - Washington, D. C. 


Washington, D.C.” 
free booklet, “Hew fo OM 
form "Evidence of Conception” withoat any ob 
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Like Putting a New Film 
in a Camera 


TTING a“Refill” Shaving Stick into Colgate's 
‘Handy Grip” is very simple, and it is done 
in a few seconds. 


The “Handy Grip” lasts for years. "Refills”, 
threaded to fit it, cost you the price of the soap 
alone. There is no waste. 


In addition to its handiness and economy, 
Colgate's makes a copious lather that softens the 
beard at the base, where the razor's work is done. 

With hot water or cold, with soft water or 
hard, Colgate’s lathers quickly, and makes shav- 
ing easy. It leaves the face smooth, cool and 
refreshed. 


1 10¢ for the “Handy Grip, the metal container, 

‘shacing stick. Then bay "Refills" any- 
ut need them, forthe price of the sap alone. 
ob ng in each“ Refill”, for less than 


COLGATE & CO, Dept. R199 Fulton St., New York 


